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PREFACE  TO  THE  THIRD  EDITIOiY. 


Tbe  Second  Edition  of  this  Text-Tx»ok  had  not  been  pulilished 

mm  than  six  months  when  it  wa»  exhausted,  and  the  Author 

hmi  himself  suddenly  and  unexpectedly  caDed  upon  to  prepare 

a  Third  Edition.     He  has  accordingly  experienced  great  satis- 

&ctioii  from  so  favourable  a  reception  of  his  Woik,  on  the  part 

of  the  profesaian,  and  of  the  medical  press;  and  in  particular 

he  l);i^  Ijeen  liigbly  gratiBed  by  the  approbation  of  the  Teachers 

thmiighout  the  Schools  of  Medicine  in  England,  Scotland,  and 

IrelaDd,  and  of  tbe  Professors  of  Medicine  in  the  Universities, 

From  many  feUow-workers  in  the  profeddon  he  has  received 

most  useful   hints  and  obliging  cummunications,  to  be  remem* 

berod  with  gratitude,  and  from  which  lie  hopes  this  edition  has 

profited  much. 

KStimnlated  by  such  encouragement,  every  page  of  this  edition 
is  been  submitted  by  the  Author  to  a  careful  revision.  He  liaa 
pecially  aimed  at  improving  the  Work  by  re-writing  some 
portions,  and  by  condensing  others,  iu  order  t4>  make  i^oom  for 
new  material,  especially  regarding  the  tmatment  of  diseasea 
This  has  not  added  much  to  the  bulk  of  the  volumes,  compared 

Hith  the  previous  edition. 
The  cbanges  in  the  nomenclature  and  of  the  doses  of  remedies 
I  set  forth  in  the  British  Pkarmaeojjmia  recently  issued  by  the 
Medical  Council  have  been  duly  attended  to,  and  the  remedies 
llmve  been  ptiescribed  in  accordance  with  the  requirements  of  this 
new  Ph^trmacopceia. 

My  tianks  are  especially  due  to  my  friend  Dr.  Thomas  Oralmm 
Balfour.  F.RS.,  the  chief  of  the  Statistical  Branch  of  the  Army 
Medical  Department,  for  his  kindness  in  revising  and  correcting  the 
iwi  on  Medical  Geoffrnphs^^    To  Mm,  to  Dr.  Henry  Marshall,  and 
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to  the  late  Sir  Alexander  M.  Tulloch,  science  is  largely  indebted  for 
our  knowledge  regai-ding  Medical  Geography;  and  to  the  joint 
reports  of  these  men  may  fiedriy  be  assigned  the  merit  of  having 
first  called  the  attention  of  the  military  authorities  to  the  actual 
condition  of  the  army  in  regard  to  health,  and  to  the  various 
deteriorating  agencies  by  which  the  soldier  comes  to  be  affected 
in  different  regions  of  the  world.  That  so  distinguished  an 
authority  as  Dr.  Balfour  should  have  been  so  kind  as  to  revise 
that  portion  of  my  Work  which  treats  of  these  topics,  demands 
from  me  the  most  grateful  acknowledgmenta 

The  Author  is  sorry  he  cannot  meet  the  views  of  those  friendly 
critics  who  desire  more  positive  rules  regarding  the  treatment  of 
diseases  than  he  has  considered  it  judicious  to  give.  The  Work 
has  been  written  with  the  purest  wish  to  promote  the  instruction 
and  improvement  of  the  Student  of  Medicine,  and  to  have  stated 
dogmatically  what  is  not  quite  certain  could  not  have  a  whole- 
some tendency.  The  Author  believes  that  the  plan  and  whole 
scope  of  this  Text-book  put  it  in  the  power  of  the  Teacher  to 
cdlivey  instruction  with  more  ease,  and  in  a  shorter  space  of 
time,  than  can  be  done  without  a  Manual  following  a  systematic 
arrangement,  and  giving  a  consistent  view  of  the  main  facts, 
doctrines,  and  practice  of  Medicine. 


BoYAL  Victoria  Hospital, 

Nbtlky,  September,  186J^ 


PREFACE  TO  THE  SECOND  EDITION. 


In  preparing  a  Second  Edition  of  the  Handbook  of  the 
ScTKNCE  AND  PRACTICE  OF  MEDICINE  the  Author  has  endeavoured, 
^thotit  material  alteration  in  the  general  scheme  of  the  Work, 
to  render  it  more  deserving  of  the  confidence  of  the  Student. 

The  extensive  sale  of  the  First  Edition,  as  well  as  the  unsought 

testimonies  to  its  usefulness  which    the   Author  has  received 

from    many  teachers  and  practitioners  of  medicine  previously 

unknown  to  him,   have   satisfied   the    Author   that  the  Work 

has  met  the  want  it  was  mainly  designed  to  supply — namely, 

a  Text-hook  for  Students,  following  a  systematic  arrangement 

which  would  give  them  a  consistent  view  of  the  main  facts, 

doctrines,  and  practice   of   Medicine,    in    accordance  with  the 

present  state  of  the  Science. 

That    the    Work   should    have  been  so   favourably  received 
demands  the  most  grateful  acknowledgments  of  the  Author. 

The  several  sections  composing  the  introductory  portion  of  the 
former  edition  have  been  somewhat  expanded  by  the  addition 
of  important  topics  relative  to  Pathology;  and,  with  a  view  to 
follow  a  more  natural  order  in  the  treatment  of  the  subject, 
the  introductory  sections  of  the  former  edition  now  form  Part 
L  of  this  Text-book,  and  as  such  are  still  to  be  considered  as 
introductory  to  the  succeeding  parts. 

The  whole  Work  has  been  carefully  revised  throughout; 
numerous  additions  have  been  made  where  topics  of  importance 
had  been  only  shortly  noticed  before;  and  the  paragraphs  on  the 
prevention  and  treatment  of  diseases  have  been  more  fully 
expressed.  The  Work,  indeed,  has  been  almost  entirely 
re- written;  and  descriptions  of  many  diseases,  omitted  in  the 
former  edition,  are  now  introduced 
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Although   Btill  adopting  in  the  main  the  nomenckture  andl 
classification  used  by  the   Registrar-General  and  by  the  Army  I 
Medical    Department,  yet    there    are  some  diseases  (such,   for  1 
example,  a«    Mlieumatmn,    Chronic   BrigMs  Dismse,  Diabetes 
Mdliius,  and  the  like)  whose  pathology  now  forbids  tht*ir  being 
considered    in  the  pkice  where  they  are  respectively  found  in 
that  classification;  but  utherwiije,  for  the  reasons  stated  in  Part 
IL  (and  especially  between  pages  169  to  17-4),  that  nomenclature 
and  classification  have  both  hmn  retained  as  the  fundamental 
pait  of  the  system  on  which  the  arrangement  of  the  Test-book 
is  based 

Diagrams  illustmtive  of  the  typical  ranges  of  temperature  in 
febrile  diseases  are  now  given  for  the  first  time  in  a  Text-boot 
The  Author  has  been  induoed  to  do  this  from  a  belief  iu  the 
great  practical  importance  of  the  subject,  and  in  the  hope  that 
it  may  lead  those  who  have  op|>ortunities  for  original  observa- 
tion to  add  to  our  knowledge  of  febrile  diseaaes  in  this  direction. 
These  diagrams  have  been  introduced  advisedly,  after  consultation 
with  one  wbo  has  had  great  experience  as  a  clinical  teacher,  and 
for  whose  opinion  the  Author  entertains  a  most  profound  respect. 

Wood-cuts  have  been  introduced  wherever  it  was  thought  they 
would  render  the  descriptions  in  the  text  more  intelligible;  and 
short  sections,  relative  to  the  main  points  to  be  attended  to  in 
clinical  diagnosis,  have  been  given  at  the  heads  of  the  chapters 

treating  of  those  '*  diseases  in  the  course  of  which  lesions  tend  to 
be  locaUzed/' 


As  with  the  compilation  of  the  First  Edition,  so  now,  the 
Author  has  numerous  obligations  to  acknowledge*  and,  first  of 
all,  his  best  thanks  at^  due  to  his  esteemed  friends  and  colleagues. 
Professors  Longmore,  Maclean,  and  Parkes.  To  them  he  is 
indebted  not  only  for  adv^ice  on  many  points,  but  for  information 
and  material  which  he  would  not  otherwise  have  had,  and  all  of 
which  he  has  endeavoured  duly  to  identify  and  acknowledge  at 
its  proper  place  in  the  text 

The  Autlior's  thanks  are  also  due  to  Dr.  Sidney  Einger,  the 
Professor  of  Materia  Mediea   in  University  CoDege,  for  the  use  of 
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his  Notes  on  the  ranges  of  temperature  in  cases  of  JRhev/matiam, 
and  for  permission  to  publish  the  details  given  in  the  text 
relative  to  temperature  in  that  and  other  diseases. 

To  his  fiiend  Dr.  T.  M.  Anderson,  of  Glasgow,  the  Author  owes 
his  thanks  for  the  use  of  wood-cuts  illustrative  of  parasitic 
diseases  of  the  skin ;  and  to  his  friend  Otto  Striedinger,  Esq., 
the  Secretary  of  the  Army  Medical  School,  the  Author  is  indebted 
for  many  excellent  drawings,  as  well  as  for  other  valuable 
assistance. 

Agreeably  to  facts  and  doctrines  set  forth  in  the  second  volume 
of  the  Ophthalmic  Hospital  Reports ,  pp.  117  and  120,  the  Author 
advised  that  these  volumes  should  be  printed  on  paper  of  a 
yellowish  tone;  and  his  thanks  are  due  to  the  printers  for  the 
care,  ability,  and  skill  with  which  the  typography  of  a  text 
containing  so  many  terms  purely  scientific  has  been  executed. 


Royal  Victobia  Hospital, 

Nktley,  Sfptember,  186S. 


PREFACE  TO  THE  FIRST  EDITION. 


In  the  compilation  of  this  Handbook  I  have  attempted  to  give 
a  condensed  view  of  the  Science  and  Practice  of  Medicine. 
It  has  also  been  my  object  to  incorporate  and  connect  the  more 
recently  established  facts  which  illustrate  the  Naiure  of  Diseases 
and  their  TrecUment  with  the  time-honoured  doctrines  on  which 
the  Science  of  Medicine  has  been  based. 

While  the  greater  portion  of  the  volume  is  necessarily  devoted 
to  a  consideration  of  the  Nature  and  Ti'tcUToent  of  individual 
diseases,  a  more  comprehensive  range  of  topics  has  been  embraced, 
under  the  title  of  the  Science  of  Medicine,  than  it  lias  hitherto 
been  usual  to  include  in  text-books. 

The  introductory  sections  indicate  the  more  important  elements 
of  General  PcUJiology ;  and  those  principles  are  shortly  stated  on 
which  the  more  modem  systems  of  Nosology  have  been  founded 
since  the  time  of  CuUen. 

The   remainder  of  the  volume,  arranged  in  three   divisions, 
treats,  in  the  First  Part,  of  Systematic  Medicine,  Nosology,  or  ihe 
Classijication  of  Diseases,  and  suggests  that  the   classification 
of  the  Kegistrar-General  of  England  should  be  adopted.     This 
statistical  nosology,  originally  proposed  by  Dr.  William  Farr,  lias 
been  carefully  discussed  and  revised  at  the  recent  meeting  of  the 
Statistical   Congress  held  at  Vienna,  and  a   nomenclature  sub- 
stantially the  same  is  proposed  for  adoption  in  all  the  States  of 
Europe.     The  fatal  cjises  are  to  be  registered  on  a  uniform  plan. 
A  definite  classification',  however,  is  still  undetermined ;  but  I  am 
kindly  informed  by  Dr.  Farr   that  a   classification  nearly  the 
same  as  the   English  one  has  been  adopted  in  Bavaria,  and  is 
quietly  making  its  way  among  practical  men  in  Germany.     The 
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Aiistrians,  also,  as  represeiitod    by  Dr,  Hebra,  approve  of  the] 
separation  of  Zymotic  diseasea  from  the  others. 

In  Part  Second,  under  the  head  of  the  Nature  of  Bi^mmsA 
Special  PaUiology.mid  Tlm^peidics,  I  have  attempted  to  descrilje 
the  nature  of  each  disaaa©    considered  as  characteristic  of  iti 
class,     Iti   so   doing,   each   disease   or  morbid  process   h*is  beMJ 
de6ued,  not  by  a  logical  definition,  but  merely  by  stating  pro- 1 
minently  its  leading  characters,  so  that  the  student  may  at  onm 
distinguish  the  general  features  of  the  disease  which  he  has  to 
study,  and  which  the  physician  has  to  treat.      Having  then, 
oatablished  the  position  of  each  disease   in  its  Noadot/imi  ajMtl 
PoMmloffWol  relations,  thoae  principles  are  stated  which  guide  its] 
treatment,  and  in  some  instances  definite  detfiils  are  riven. 


In  Part  Thibd,  under  the  head  of  Medical  Geography/,  or  the 
Geogtuphical  Distribution  of  Health  and  Dweaset  a  prominenl 
place  has  Ijcen  assigned  to  a  most  important  department  of  the 
Science  of  Medicine^ — a  subject  of  study  hitherto,  so  far  as  I  am 
aware,  wholly  untaught  at  our  medical  schools  in  this  country. 
It  was  emphatically  written  by  Cabanis  and  Malte  Emn  that 
climate  and  natural  history  lost  much  of  their  value  from  the 
fact  that  the  physical  cDnditions  of  the  surface  of  the  earth  had 
not  then  been  described  in  relation  to  these  studies — a  deficiency 
now  in  a  great  measure  supplied  by  the  labours  of  Humboldt, 
Berghaus,  and  Johnston.  So  also  it  may  be  statud  that  the 
Natuhb  of  Diseases  and  their  distribution  on  the  globe  mc|oir6 
that  they  should  be  studied  in  relation  to  the  physical  condition 
of  the  earth's  surface,  and  to  the  variation  of  tlieir  types  in  the 
different  regions  of  the  earth.  The  geogmphical  distribution  of 
Health  and  Disease  in  relation  to  Physical  Geograiihy  is  a  branch 
of  the  Science  of  Medicine  rapidly  and  justly  growing  in  imi^or- 
tanoe,  and  in  one  department — that  olSajiHury  Scieues — is  begin* 
ning  to  yield  most  important  fruits.  To  Dr.  Miihry  in  Germany, 
M.  Boudin  in  France,  and  Mr.  Keith  Johnston  in  this  country,  ■ 
the  Science  of  Medicine  is  largely  indebted  for  the  elucidation  of 
this  important  topic  j  of  which  I  have  attempted  to  give  a  sketch, 
illustrated  by  Mr.  Johnston's  map,  indicating  some  of  the  more 
usefnl  directions  which  the  study  may  take. 


I 
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In  my  attempt  to  accomplish  this  design  I  have  many  obliga- 
tions to  acknowledge.     In  the  first  instance,  the  work  has  its 
origin  in  an  Article  on  the  "  Elementary  Principles  of  Medicine," 
eontributed    to    the  Encydapcedia  Mdropolitana   by  the  late 
Dr.  Robert  Williams,  a  distinguished  physician  of  St.  Thomas's 
Hospital,  London.      This  Article  contains  the  elements  of  his 
dusic  work  on  Morbid  Poisons,  completed  about  sixteen  years 
ago — a  work  which  "occupies  the  highest  rank  in  the  practical 
Iiteratare  of  this  country;"  and  his  views  regarding  their  nature 
are  here  preserved,  commencing  from  page  185  of  this  Text-book. 
It  was  originally  intended  by  my  publishers  to  reproduce  that 
litide,    but   I  deemed   it   necessaiy  entirely  to   re-write   and 
le-model  the  whole,  retaining  the  statements  of  facts,  and  such 
iDostrations  as  appeared  to  be  of  sufficient  importance.     While 
I  have  collected  information  from  every  other  available  source, 
the  limits  of  this  volume  prevent  me  doing  more  than  simply 
stating  at  the  end  of  each  paragraph  the  name  of  the  Author 
from  whose  writings  the  statements  have  been  compiled.     If  I 
have  correctly  interpreted  and  stated  the  doctrines  taught  by 
the  veteran  labourers  and  original  investigators  in  the  fields  of 
medical  experience  and  research,  the  names  of  those  of  whose 
writings  I  have  freely  and  largely  availed  myself  wiU  furnish  a 
sufficient  guarantee  that  the  matter  I  have  attempted  to  com- 
municate is  at  least  orthodox.     Much  valuable  material  I  have 
also  to  acknowledge  from  anonymous  contributors  to  the  pages 
qS  the  Medical  Journals.     For  access  to  books  and  libraries  I  beg 
especially  to  express  my  thanks  to  Dr.  Sieveking,  Mr.  Martin, 
Sir  James  Clark,  Dr.  Steele,  and  to  the  Library  Committee  of 
the  Royal  College  of  Surgeona     Lastly,  my  best  thanks  are  due 
to  Dr.  Steele,  Superintendent  of  Guy's  Hospital    Notwithstanding 
the  unceasing  demands  upon  his  time  which  the  onerous  duties 
of  his  office  entail  upon  him,  he  has  kindly  revised  the  sheets  as 
they  passed  through  the  press; — ^for  their  numerous  imperfections 
I  alone  must  bear  the  responsibility. 


LoirDOK,  Igth  October,  1867. 
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At  pp.  387  and  434  there  is  an  error  in  the  diagrams  of  temperature,  of  this  kind,  tli 
morning  temperatores  of  typhoid  and  typhoa  feTera,  fh>m  the  5th  to  the  14th  day,  are  there 
to  appear  hif^  than  the  evening.  It  will  be  seen  from  the  text  that  the  reverse  is  the  • 
expression,  and  the  error  appears  due  to  the  lines  being  carried  to  their  highest  term: 
under  the  letter  m.  in  place  of  under  the  letter  k^  from  the  6th  to  the  14th  day. 
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TOPICS  BELATIVE  TO  PATHOLOGY. 


CHAPTER    L 

OF  MEDICINE  AS  A  SCIENCE  AND  AS  AN  ABT;    ITS  OBJECTS 
AND  ITS  EXTENT. 

The  study  of  Medicine  is  prosecuted  under  two  relations,  namely, 
as  a  Science  and  as  an  Aii;.  Medicine,  considered  as  a  Science, 
takes  cognizance  of  all  that  relates  to  our  knowledge  of  diseases; 
and,  especially,  of  the  circumstances  under  which  they  become 
developed,  of  the  conditions  of  their  existence,  of  their  nature 
and  of  their  causes  in  the  widest  sense  of  these  terma  Considered 
as  an  Art  (in  so  far  as  Medicine  has  that  practical  value),  its 
object  is  to  distinguish,  to  prevent,  and  to  cure  diseases. 

The  object  and  aim  of  Medicine  as  an  Art  is  to  alleviate  human 
suffering,  and  to  lengthen  out  human  existence,  by  warding  oflF  or 
by  modifying  disease  "as  the  greatest  of  mortal  evils,"  and  by 
restoring  health,  and  even  at  times  reason  itself,  ''as  the  greatest 
of  mortal  blessings."  In  other  words,  the  practical  view  required 
to  be  taken  of  Medicine  is,  that  "  it  is  the  art  of  understanding 
the  nature  of  diseases,  so  as  to  appreciate  their  causes,  and  to 
prevent  their  occurrence  when  possible;  to  promote  their  cure,  or 
to  relieve  them  when  they  occur"  (BiGLOw). 

Many  branches  of  human  knowledge  are  combined  in  the  con- 
stitution and  elucidation  of  the  Science;  and  the  practice  of 
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Medicine  as  an  Art  ouglit  to  be  founrled  on  principles  and  facts  cf] 
nmversaJ,  or  at  least  of  extensive  applicability, 

A  consideration  of  the  different  topics  which  together  make 
np  the  Science  of  Medicine  suggests  a  division  of  the  subject  intaH 
the  following  deputments,  namely: — (1.)    Physiology,    wbich^ 
embraces  the  study  of  the  healthy  functions  of  which  the  human 
body  is  the  seat  or  iDstrumcnt ;  (2.)  Pathology^  subdivided  into 
Special  PaiJtology  and  Gene7ul  Pathology,  which  together  embraca, 
a  consideration  of  everything  relative  to  the  existence  and  uati 
of  diseases;    (3.)   Theeapeutjcs,   which  expounds  the  varioi 
actions  of  remedies  upon  the  diseased  economy,  or  the  meaui 
'by  which   Njiture   may  be   aided  in  her   retui'n  to  health;  (4J 
Hygiene,  which  embraces  a  consideration  of  the  means  of  p: 
venting  disease,  or,  in  other  words,  of  presen'riig  health. 

Physiology,  General  Pathology,  Therapeutics,  and  Hygiene 
sometimes  designated  indiffei-ently  by  the  titles  of  the  ^'ImtUuks^ 
the  '' Instituiions,''  or  the  "Tttem^  of  Medicine" 

These  departments  of  science  are  all  preliminaiy  subjects  of 
study,  and  constitute  a  necessary  and  appropriate  introduction  ta 
.the  Practice  of  Physic,  in  which  Special  Pathology  and  the  treat- 
ment of  special  diseases  are  the  leading  topics  of  consideration. 

Each  of  these  departments  has  grown  or  expanded  itself  into  a 
great  branch  of  science;  and  any  single  section  is  sufficient  of  itself 
to  occupy  the  liletime  of  an  individual  in  working  out  and  study- 
ing it  in  detail.  It  is  therefore  not  possible  for  the  human  mind 
to  embrace  aU  of  these  departments  in  their  whole  extent  or 
relations  to  each  other ;  and,  setting  aside  the  consideration  of 
theories  and  systems,  it  has  been  tinily  observed,  "that  no  man 
possesses  all  the  pathologicivl  knowledge  contained  in  the  reoorda 
of  his  art"  (CHOiLEL);  and  it  is,  therefore,  far  lass  possible  to 
embrace  in  any  single  treatise  a  view  of  the  science  of  Medicine 
in  all  of  these  departments.  ■ 

For  the  purpose  of  teaching  the  science  of  Medicine  in  its 
application  to  practice,  its  elementary  principles,  as  developed 
in  the  departments  of  Pathology,  are  the  most  useful  guides  to 
the  student 


CHAPTER  II. 

HOW  THE  PEOVINCE  OF  PATHOLOGY  IS  HAPPED  OUT. 

Ak  inquiry  into  the  nature  of  diseases  embraces  a  consideration 
of  the  following  topics: — (1.)  The  accurate  cbaervation  amd  correct 
regiestration  of  fouia  in  Pathology.  On  the  efficiency  of  the 
machineiy  devised  for  these  important  ends  will  rest  our  power 
to  curb  the  invasion  of  our  science  by  the  guess-work  of  theory. 
Such  records  must  be  the  means  eventually  of  working  out  the 
traditional  errors  which  so  largely  pervade  medical  literature. 
(2.)  Descriptive  Patholoffif,  ernbracing  General  and  Special 
Pathology,  Special  Pathology  is  intended  to  comprehend  a 
ooDsideration  of  the  essential  nature  and  origin  of  particular 
diseases  as  they  occur  in  man  and  animals,  and  General  Pathology 
to  include  those  more  general  facts  or  principles  which  result 
from  a  comparison  of  particular  diseases  with  each  other. 
Although  Special  Pathology  comes  first  in  the  order  of  Nature, 
yet,  wherever  the  arrangements  for  Medical  education  are  com- 
plete, General  Pathology  is  taught  as  an  introduction  to,  or 
conjointly  with,  the  special  study  of  diseases,  just  as  in  other 
sciences — ^for  example,  in  chemistry — it  is  found  convenient  to 
give  a  general  view  of  the  principles  which  have  been  established 
by  experiment  and  observation  before  entering  upon  the  par- 
ticular details  of  the  science.  All  theory  in  Pathology ;  all  de- 
icriptive  Pathology;  all  grounds  for  rational  speculation  regarding 
the  nature  of  diseases,  and  for  the  framing  of  experiments ;  as  well 
«s  all  nn5LTima  of  practice  which  aim  at  the  prevention  or  cure  of 
diseases,  must  rest  ultimately  on  observed  and  recorded  facts.  Ac- 
cwracy  of  observation  is  therefore  the  first  lesson  the  student  has 
to  leam  in  all  methods  of  investigation,  and  the  lesson  is  one  of 
paramount  importance.  The  best  observations,  however,  will  avail 
but  little  unless  the  observed  facts  are  recorded  in  such  a  way  as 
to  secure  their  preservation;  and  descriptive  Pathology  mainly 
concerns  itself  in  the  first  instance,  with  the  Begistratym  of 
fads,  as  embraced, — (1.)  In  the  History  of  cases  of  disease  from 
their  origin  to  their  end.  (2.)  In  the  Statistics  of  disease, 
Such  r^isbration  includes  methods  for  preserving,  in  an  authentic 
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and  permanent  form,  the  memory  of  facts  in  Pathology  as  they 
oocur.      It    thus    eventually    furnishes    matenak    upon    which 
futni-e  Pathologfets  and  Statists  will  build  a  comprehensive  and 
definite  system  of  scientific  Medicine,     It  will  furnish  the  means 
of  teaching  all  that  is  neca*?sarily  involved  in  our  notions  regarding 
the  nature  of  diseases*    The  descriptive  Pathology  so  arrived  at 
considers  diseases  as  they  exist,  or  have  existed  in  man,  in  the 
lower  animals,  or  in  plants.     It  considei-s  the  conditions  under  ^ 
which  diseases  originate;  it  considers  how  far  certain  conditioQsV 
are  fulfilled  before  disease  establishes  itself;  and  it  aims  at  demon- 
sti-atin|t  how  fiir  such  conditions  are  inconsistent  or  incompatible 
witli  the  maintenance  of  health.    Subsequently,  witli  extended 
information,  descriptive  Pathology  may  undertake  to  assign  the 
conditions  which  give  rise  to  certain  diseases  rather  than  to 
others.      It  will  eventually  define    the  elements  necessary  to 
establish,  to  originate,  or  to  constitute  particular  diseases;  and 
will  show  how  the  same  disease,  or  class  of  diseases,  may  assume 
various  forms,  but  in  all  of  which  definite  elements  are  recogniz- 
able.    Descriptive    Pathology  thus    aims  at  determining    a^ 
describing  the  essential  elements  of  a  disease,     (3.)  Specul€Uive 
Pathology  assumes  that  we  know  what  a  disease  is — ^that  we  know 
the  effects  it  produces — that  we  know  the  conditions  necessary 
for  its  existence — that  we  know  its  relations  to  other  diseases^ 
It  seeks  to  inquire  how  certain  conditions  or  circumstances  wiH 
operate  in  bringing  about  disease.      It  seeks  to  detennine  the 
tendency  in  the  future  of  a  diseased  state  from  certain  observe 
|iacts  in  its  coume,  or  in  the  course  of  simihar  diseases,    Statistiear 
idata  are  thus  the  main  basis  of  its  operations.     (4.)   Pathology 
dietaiea  the  maxims  of  rational  practice.    It  is  in  the  nature  of 
the  science  of  Pathology  that  it  always  ought  to  bo  in  advance  of 
our  certain  knowledge  reganiing  the  treatment  of  diseases.     It  is 
the  basis  of  rational  medicine  j  for  it  is  rational  to  know  the 
nature  of  a  disease  In  order  (1.)  To  enable  us  to  prevent  it  j  (2.) 
■  To  understand  the  principles  which  ought  to  guide  us  in  tbo 
pmanagement  of  it.      Such  arc  the  main  divisions  which   tha 
province  of  Pathology  embraces. 

It  is  intended,  however,  in  the  first  part  of  this  handbook 
merely  to  guide  the  student  to  notice, — (1.)  The  relative  nature 
of  the  terms  ''Life*'  "Health"  ''Disease;"  {%)  How  the  nature 
of  diseases  may  be  elucidated;   (^0  The  nature  of  the  morbid 
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phenomena^  symptoms,  and  signs  of  disease;  (4.)  The  means 
snd  instraments  of  investigation  into  the  nature  and  causes 
of  disease;  (5.)  Some  of  the  more  elementary  constituents  of 
disea^;  (6.)  Some  complex  morbid  states  associated  with  indi- 
vidual diseases,  or  with  conditions  of  ill-health  (cachexise); 
(7.)  The  modes  by  which  diseases  terminate  fatally;  the  types 
of  disease  and  their  tendency  to  change;  (8.)  The  general 
tieatment  of  the  complex  morbid  processes 

In  the  three  subsequent  parts  of  this  work  it  is  intended  to 
consider  some  of  the  details  of  the  science  and  practice  of 
Hedidne,  to  furnish  the  student  with, — (1.)  A  nosological  system, 
by  which  to  classify  and  name  diseasea  (2.)  A  detailed  descrip- 
tion of  characteristic  diseases  in  the  respective  classes  of  that 
nosological  arrangement  In  this  part  a  definition  (provisional) 
and  a  history  of  the  nature  of  each  disease  will  be  given;  the 
probable  course  and  succession  of  events  will  be  described,  and 
the  grounds  on  which  an  accurate  diagnosis  may  be  made,  or  a 
prognosis  expected ;  and,  lastly,  a  detailed  account  of  those  rational 
modes  of  treatment  which  are  consistent  with  the  established 
principles  of  the  InstiitUea  of  Medicine.  (3.)  An  account  of  what 
is  known  relative  to  the  geographical  distribution  of  diseases* 


CHAPTER  lit 

EELATIVB  NATURE  OF  THE  TERMS  LIFJS,  ffSALTH,  BI3SASS. 

The  word  Disease  is  used  in  a  general  and  also  in  a  specific 
sense;  as  when  it  is  said  that  a  person  is  diseased,  without 
the  nature  of  the  aflFection  being  stated;  or,  that  he  suffers  from 
a  particular  disease,  such  as  small-pox.  Attempts  to  give  a 
precise  definition  of  the  term  Disease  have  all  been  unsuccess- 
fiiL  The  relations  of  the  morbid  state  to  the  condition  of  health, 
and  of  health  to  the  performance  of  the  vital  functions,  are  of 
soch  a  kind  that  they  can  merely  be  described  in  connection 
with  each  other,  but  not  defined. 

H  life  is  understood  to  imply  an  active  state,  resulting  from 
the  concurrent  exercise  of  the  functions  of  the  body,  then  tber^ 
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are  conditions  of  activity  and  of  mutual  adaptability  of  functioS" 
and  of  partsy  both  as  regards  body  and  miud,  which  are  neeessaiy 
to  healthy  existence.  Otir  notions  of  the  conditions  of  healtk 
have  tbtis  considerable  latitude,  Healtk  m  merely  a  name  we 
give  to  that  state  or  condition  in  which  a  person  exists  fnUy 
able,  without  suffering,  to  perform  all  the  duties  of  life.  Many 
degrees  of  this  state  are  therefore  at  first  sight  obvious,  from 
the  possession  of  a  feeble  existence  to  the  most  robust  con-  h 
dition  of  the  body ;  and  there  are  many  degrees  of  feeblene^  B 
and  delicacy  of  health  which  we  cannot  say  are  due  either  to 
disordered  or  diseased  states  of  the  frame.  Our  notions  of 
normal  life  are  thus  so  extremely  indefinite  that  it  is  only  by 
a  forced  abstraction  the  normal  can  be  separated  from  the 
abnormal  Henoe  also  our  idea  of  diaemse  is  very  indefinite; 
it  cannot  be  separated  by  any  well-defined  bi>undary  from  our 
Idea  of  mmrmil  life,  and  the  two  conditions  are  connected  by  a 
kind  of  debatable  border  land 

When  we  regai-ti,  therefoi^,  the  phenomena  -of  the  living  state 
and  the  conditions  of  health,  we  can  readily  obaerve  when  and 
how  disease  is  but  A   deviation  from  the  state  of  health, 

CONSISTING    FOR    THE    MOST  PART  IN  A  CHANGE  IN  THE  PROPER-^ 
TIES  OR  STRUCTURE   OF  A^Y  TISSUE  OR    ORGAN,  T^^HICH    RENDERS^ 
SUCH   TISSUE  OB    OKGAN    UNFIT    FOR    THE    PERFORaiANCE    OF    fTS 
AeCTIONS  or  FUNCTIONS  ACCORDINQ  TO  THE  LAWS  OF  THE  HEALTHY  « 
FRAME.  ■ 

It  is  now  a  received  pathological  doctrine  that  diseam  does 
not  consist  in  any  single  state  or  special  existence,  but  is  the 
natural  expression  of  a  combination  of  phenomena,  arising  out  of    . 
impaired  function  or  altered  structure.     Ail  attempts,  therefore^B 
to  define  disease  by  the  use  of  such  terms  as  ^Ulerangement^^ 
" modijicatwn"   "alkiuiicmj*  ** change"   from    the    pre-existent 
state  of  health,  show,  in  the  first  instance,  that  very  various  ideas  I 
are  attached  to  the  term  or  to  tlie  state ;  and,  secondly,  that  these 
terms  point  to  a  nosological  division  into  structuml  and  functional  _ 
disease,  mther  than  to  a  sttite  common  to  aU  forms  of  disease.         | 

A  definition  of  any  state  of  disease  ought  to  include  all  the 
circumstances,  whether  functional  or  organic,  which  constitute  the 
deviation  from  health ;  and  for  very  obvious  reasons  such  a  defini 
tiou  can  only  be  approximatively  expressed. 


CHAPTER   IV. 

HOW  THE  NATUBE  AND  CAUSES  OF  DISEASES  MAY  BE 
ELUCIDATED. 

Tece  nature  of  the  derangements  to  which  the  human  body  is 
liable  may  be  studied  under  the  three  following  aspects: — (1.)  As 
diseases  present  themselves  in  individual  cases,  becoming  thereby 
the  subjects  of  Clinical  Investigation  and  Instbuction — ^a 
method  of  teadiing  in  which  the  Natural  History  of  the  disease 
ought  to  be  a  special  subject  of  study;  (2.)  As  they  constitute 
particular  genera  or  species  of  disease,  forming  the  topics  of 
Special  Pathology;  (3.)  As  they  may  be  reduced  to  and  studied 
in  their  primary  elements,  forming  thereby  the  science  of  Genebal 
Pathologt. 

But,  in  whatever  aspect  we  may  view  disease,  there  is  invariably 
presented  to  the  student  the  same  subjects  for  investigation, 
namely, — Firat^  The  morbid  phenomena  or  symptoms  by  which 
we  become  aware  that  derangements  have  taken  place  in  the 
economy.  It  is  by  a  mental  effort  that  either  the  student  or  the 
physician  converts  these  symptoms  into  signs  of  disease;  and 
hence  arises  the  necessity  of  studying  Symptomatology,  or  Semei- 
clogy.  Second,  The  agents  by  which  derangements  and  diseases 
are  produced,  generated,  or  brought  about,  constitutiug  the  depart- 
ment of  Etiology.  Third,  The  seats  or  localities  of  disease,  or  of 
derangements,  constituting  Pathogeny.  Here  the  peculiar  nature, 
general  forms,  and  types  of  disease  must  be  studied,  together 
with  varieties  in  their  course,  duration,  and  termination.  Fourth, 
The  morbid  alterations  discoverable  in  the  structure  of  the  body 
hefore,  but  more  especially  after  death,  constituting  Morbid 
AnaUnny.  These  alterations  must  be  studied  in  connection 
with  the  symptoms,  the  causes,  and  the  course  of  the  disease. 
LaMy,  The  elementary  constituents  of  diseased  products,  con- 
stituting Morbid  Histology,  must  be  recognized  in  the  first 
instance,  and  contrasted  with  analogous  constituents  of  the 
body  in  the  healthy  state. 


CHAPTER  Y, 


OF  XOBHID  PHENOMENA,  SUCPTOMS,  AND  SlGSB  Or  mSEiSM^H 

It  bas  been  stated  that  only  by  a  mental  effort  is  tte  student 
or  phjatemti  able  to  convert  sympiomB  into  aifffM  of  disease,  ] 
Therefore  the  idea  associated  with  "«i^'*  is  of  a  much  more 
comprehensive  kind  than  that  -which  is  connected  with  the  word 
^'symptom:*'  the  former  implies  the  possessioii  of  more  extensive  j 
knowledge — a  knowledge  such  that  compariBona  may  he  iostS-j 
tuted  amongst  the  ijmpioms  which  present  themselves     Oer* 
tain  symptoms  of  disease  or  of  disordered  function  are   thuaj 
recognized    to  be    peculiar,  chamcteriatic,  or   signijicant  of  M 
particular  morbid  state.    A  s^^^ptom  is  thus  converted  into  a^ 
sign,  and  what  is  called  a  diagnmis  of  the  disease  is  made. 

Symptoms  and  signs  of  disease  derive  their  importance  from 
the  fact  that  tliey  are  capable  of  being  connected  with  lesions  of 
structure  or  disorders  of  function;  and  both  of  these  conditions  j 
mutually  act  and  re-act  upon  each  other,  and  thus  they  greatly  ■ 
aggravate  the  eiq>ression  of  general  disease.     In  place  of  the  con*  " 
current  exercise  of  function  and  the  mutual  co-operation  of  parts 
in  a  state  of  health,  both  as  regards  mind  and  body,  we  have 
8ympt<mi8  of  disease  expressed  in  various  ways,  characteristic  of  j 
the  function  at  fault,  and  incompatible  with  the  normal  existence  J 
of  the  part  or  organ  affected,  or  of  the  body  generally.    From  such  I 
phenomena  the  physician  makes  up  his  minrl, — ^(1.)  Ab  to  whether  1 
or  not  disease  exists.     (2.)  How  far  the  condition  of  the  patient  in 
removed  from  the  state  of  health  usual  to  him,     (3,)  As  to  the 
nature  of  the  disease,  and  how  it  is  distinguished  from  other  ■ 
ailments,  or  in  what  respects  it  may  differ  from  the  same  ailment 
in  other  people  in  similar  circumstances.     Tlius  a  dbognoaia  is 
made  by  the  art  of  converting  symptoms  into  signs  of  disease*        ■ 

But  the  physician  at  the  same  time  generally  carries  his  " 
mental  exertion  a  little  further.  He  tries  to  arrive  at  a  just 
estimate  of  the  probable  result  or  event  of  the  malady^  and 
BO  makes  up  liis  mind, — (4'.)  As  to  whether  the  illness  will 
terminate  in  the  death  of  the  patient,  in  permanent  organic 
mischief  of  greater  or  less  extent,  in  persistent  impairment 
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the  general  health  (ca^hexiaa),  or  in  complete  recoveiy.    As  in 
Politics,  so  in  the  science  of  Medicine:  the  Politician  and  the 
Physician  have  each  to  deal  with  the  future,  as  well  as  with 
the  present.    Both  endeavour  to  forecast  events;  and  thus,  in 
the  practice  of  Medicine,  we  are  said  to  make  or  give  a  prognosis. 
(5.)  The  Physician  must  be  able  also  to  appreciate  with  reason- 
able rapidity  those  symptoms  which  are  peculiar,  and  to  recognize 
them  when  associated  together  as  the  signs  of  particular  or 
definite  morbid  statea    Such  symptoms  are  then  said  to  furnish 
pathognomonic  signs  of  disease.     (6.)  The  Physician  must  further 
discriminate,  and  tiy  to  put  a  fair  and  just  value  or  interpreta- 
tion upon,  those  symptoms  which  are  only  experienced  by  the 
fl^isations  (subjective)  of  the  patient  himself,  as  contrasted  with 
those  which  may  be  seen  or  appreciated  by  others — such  as 
objective  phenomena  or  physical  signs. 

The  interpretation  of  symptoms  can  only  be  successful  after  a 
dose  observation  of  the  patient — often  prolonged,  and  repeated 
for  more  complete  investigation — so*  as  to  connect  the  results 
anived  at  with  his  previous  history.  The  utmost  logical 
acumen  is  required  for  the  due  interpretation  of  symptoms. 
The  individual  value  of  each  ought  to  be  duly  weighed; 
one  sjrmptom  must  be  compared  with  another,  and  each  with 
all;  while  the  liability  to  variation  of  a  similar  symptom  in 
difierent  cases  of  a  like  kind  must  not  be  forgotten,  and  the 
occasional  absence  of  the  usual  pathognomonic  signs  may  be 
sometimes  calculated  upon.  Thus  only  can  the  nature  of  a 
disease  be  clearly  determined — its  severity  and  dangers  fully 
appreciated — ^its  treatment  indicated,  and  the  probability  of 
recovery  foretold. 

A  dose  observation  of  general  symptoms,  in  all  their  details,  is 
absolutely  necessary;  and  the  investigation  is  aided  practically  by 
the  improved  instruments  of  the  present  day,  and  better  methods 
of  examination.  Above  all  things,  Tnethodical  eocamination  is 
essential  for  the  student,  if  he  would  acquire  the  habit  of  carefully 
and  accurately  examining  the  nature  of  the  cases  of  disease  with 
which  he  will  have  to  deal  Patients  must  be  examined  methodi- 
cally, in  order  that  the  symptoms  of  disease  may  be  correctly 
interpreted,  and  that  nothing  be  overlooked  or  neglected.  Direc- 
tions have  been  given  by  many  authorities  for  acquiring  and 
habitually  following  a  definite  system  of  examining  patients,  aa 
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to  what  are  the  essential  data  to  be  obtained  and  recorded  iw 
ca.se-taking;  and  although,  as  Dn  Adand  justly  remarks,  a  skilful 
piuctitioner  can  learn  the  truth  of  most  case^  in  any  order,  or  in 
no  order,  yet  it  is  highly  desirable  that  a  regular  order  should 
^followed  by  learners-  and  all  cases  observed  by  the  student  shoul 

methodically  entered  in  a  note-book  for  the  purpose,  Thiff^ 
habit  wiU  thus  eventually  become  a  necessity,  and  will  be  found 
most  useful  in  after-life,  and  especially  in  consulting  practice* 

The  following  works  are  recommended  for  Ktudy,  and  as  guid( 
for  acquiring  the  best  methods  of  observing  and  recording 
— (L)  A  3faniial  ofMediail  Diagnosis^  by  A,  W,  Barclay,  M.D/, 
(2.)  A  Ilaiidhook  of  Hospilid  Fntdice;  or,  an  Iniwdudian  to  f/ed 
Pnictical  Study  of  Medichie  ai  Um  Bedside^  by  Bobert  D,  Lyoi 
M,B,j  Professor  of  Medicine  in  the  Catholic  University  of  Ireland;^ 
(3.)  An  Introduction  to  Clinical  Medieine,   by  John  Hugh< 
Bennett,    M,D..    senior    Profe^or  of    Clinical  Medicine  in 
University  of  Edinburgh;   {i.)  *' Suggestions  for  taking  Ca3a%* 
by  I)r,  Bcale,  Archwes  of  Medicine,  voL  iii.,  p.  47. 
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CHAPTER  VL 


MORBro  ANATOMY  AND  FATHOLOOICAL  HISTOLOGT:  THE  SPECllL 
MEANS  AND  INSTRUMENTS  BY  WHICH  THE  NATURE  OF  DISEASES 
MAY  BE  INVESTIGATED. 
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MOEBID  or,  as  it  is  also  sometimes  called,  Pathotx>gicAL  AjJato: 
is  that  department  of  medical  science  which  treats  of  the  changes 
produced  by  disetise  in  the  solids  and  fluids  of  the  body ;  while 
Morbid  or  Pathological  Histology  treats  of  the  origin, 
development,  growth,  and  decay  of  the  new  products  or  new^ 
formations  which  are  the  elementary  constituents  of  structural 
or  orgfinic  lesions,  Tlie  anatomy  of  disciised  parts  stands  in 
the  same  relation  to  the  development  of  morbid  phenomena  andB 
conditions  of  disease  that  the  anatomy  of  healthy  structures  and 
the  hifitology  of  the  textures  do  to  the  natural  functions  and 
process  of  development,  growth,  and  nutrition  in  the  healthy 
body. 


d 


MORBID  ANATOHT  AND  PATHOLOGICAL  HI8T0L00T.  11 

The  vestiges  left  by  the  prolonged  existence  of  a  morbid  state, 
whether  in  the  body  of  man  or  of  the  lower  animals,  have  always 
daimed  from  the  physician  a  large  share  of  attention;  and  in 
proportion  as  the  knowledge  of  healthy  anatomy  and  physiology 
has  become  extended  and  prosecuted  in  all  its  bearings,  so  has 
pathological  science  been  extended,  and  morbid  anatomy  has 
gndoally  but  steadily  acquired  an  important  and  prominent 
position  among  those  branches  of  study  on  which  medicine  rests 
its  claims  as  a  science. 

MoBBiD  Anatomy  is  a  department  of  medical  science  which 
has  gradually  grown  out  of  the  accumulated  experience  and 
observation  of  ages;  but  Pathological  Histology,  as  a  science, 
is  of  modem  origin.  It  is  but  yet  in  process  of  development, 
iltboogh  its  foundations  may  be  traced  in  the  works  of  the 
eariiest  medical  writers  of  antiquity.  All  of  them  refer  to 
duLDges  which  they  merely  supposed  had  taken  place  in  the 
internal  organs;  and  they  wei*e  doubtless  led  to  this  assumption 
by  observing  the  connection  that  existed  between  structural 
le»ons  of  the  external  parts  and  their  accompanying  symptoms. 
Hippocrates  describes  the  deposit  of  tubercles  in  the  lungs,  the 
symptoms  occasioned  by  them  in  a  crude  state,  and  those  which 
attend  their  softening  and  discharge. 

The  science  of  Morbid  Anatomy  is  a  record  of  facts.  In  its 
relation  to  the  progress  of  medicine  it  is  a  living  record — a 
history  whose  pages  must  be  ever  open  to  receive  the  observa- 
tions which  are  constantly  being  made  by  those  engaged  in 
pathological  pursuits — a  record  from  which  one  may  ascertain 
at  any  time  the  conditions  under  which  morbid  changes  or  new 
fonnations  in  the  body  have  taken  place.  The  pages  of  this 
histoiy  show  that  at  the  present  day  the  department  of  pathology 
is  in  a  transition  state;  and  the  position  of  medicine,  as  a  science, 
must  eventually  result  from  a  re-arrangement  of  the  innumerable 
details  which  the  sciences  of  morbid  anatomy  and  histology  may 
disclose  and  unfold.  It  is  necessary,  therefore,  and  often  advan- 
tageous, to  look  back  upon  the  past,  and  see  what  has  already 
been  done,  so  that  its  venerable  facts  may  not  be  lost  sight  of, 
bat  grouped  in  series  with  the  extensively  verified  experiments 
and  observations  of  the  present  day.  In  so  doing,  if  we  pause 
and  contemplate  the  steps  which  have  been  taken  to  arrive  at 
oor  present  positioiii  such  a  contemplation  may  stimulate  the 
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youthful  student  to  the  noblest  exertions  of  hia  intellect,  ifll 
he  cannot  fail,  with  extensive  stydy,  to  see  l>efore  him,  and  oal 
every  side,  mucli  unlaboured  but  productive  soiL  Such  a  retm-J 
Bpeci  will  at  the  eame  time  have  the  effect  of  placing  in 
prominent  aspect  the  varied  influences  which  morbid  anat<>roy* 
has  had  on  the  science  of  raediciDe,  the  conditions  under, 
which  it  has  flourished,  and  the  legitimate  objects  of  its  investi^j 
gationa. 

The  art  of  printing  had  not  been  long  invented  when  took 
on  morbid  anatomy  began  to  issue  fmm  the  press ;  and  although 
the  early  period  of  tlie  fifteenth  century  has  left  little  enduring 
literature  of  a!iy  kind  (but  has  been  mainly  distinguished  by  th#^ 
number  of  colleges  then  founded),  yet  about  this  time   patho- 
logical anatomy  in   the   medical   school  of  Florence  shows 
earliest  evidences  of  an  existence. 

The  facilities  for  study  which  the  art  of  printing  introduc 
soon  stirred  np  ardent  students;  and  the  sixteenth  and  seven 
teenth  centuries  produced  much  that  will  ever  remain  famou 
in  the  annals  of  medical  science.     Eustachius,  Tulpius,  Ruyscl 
Har\*cy,   Malpighii,  and    Leuwenhoeck   are  names  familiar  as 
household  words  to  the  student  of  medicine.    Tlie  earlier  at- 
tempts of  tbis  period  to  foiTn  a  system  of  patlmlogic^l  anatomy^ 
is  characterized    by  abortive    endeavours    to    explain    all 
suits   upon  some  exclusive  and  general  principle,     A  spirit 
speculation  marks  the  character  of  the  age.     The   men  of  tha 
time  had  observed  but  few  facts ;  and  on  these  facts  they  pr 
ferred  to  speculate  and  dogmatize,  rather  than  prosecute  tli 
further  interpretation  of  nature,   or  record  more  observations 
Accordingly,  theories  in  abundance  successively  led  captive  the 
minds  of  the  medical  world,  and,  disappearing  one  after  the  otfaeiiM 
demonstrated  the  unstable  uatuiHD  on  which  the  science  of  medicine^ 
had  been  placed.     The  leader  of  each  sect  founded  his  so-called 
school  or  Bj-stem,  all  of  them  distinguished  by  a  due  amount  of    I 
arrogance  and  contempt  for  predecessors  and  contemporaries — a 
feeling  unhappily  not  yet  quite  extinct.    The  *^  vital  agency"  the 
*'infi'mncs  of  ike  lmmm%^'  and  of  the  *' solid  organs**  Iiave 
been  considered  by  turns  as  the  only  orthodox  belief;  and 
has  had  their  school  and  sect  respectively  designated  as  the  Vii 
ids,  the  ffumaralUta,  and  the  Solidists,    The  theories  of  Galen,  < 
ParacelsuSj  and  otbei%  have  all  been  famous  in  their  time>  but  aie" 
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now  unheard  of,  and  almost  unknown.    The  same  fate  awaits  the 
hise  theories  and  absurd  conceits  of  more  recent  origin,  although, 
as  in  the  case  of  Stahl,  Cullen,  Brown,  and  Broussais,  they  have 
bad  a  wide  prevalence  in  the  schools  of  Europe,  and  made  impres- 
nons  on  the  sentiments  of  the  profession  which  yet  influence  their 
modes  of  practice  and  the  reasons  of  their  belief    Broussaisi«772, 
Hahnemanni^m,  and  some  other  systems,  ''  the  fruits  of  a  luxu- 
riant fiwcy  and  of  few  fiEtcts,"  must  all  descend,  as  others  have 
done,  the    same   inevitable  slope   to   oblivion ;    but    the  vast 
collection  of  fisicts  which   the  founders  and  followers  of  such 
systems  eventually  accumulate  and  bring  to  notice,  remain  un- 
ehaDgeable,  and  will  continue  to  recur  in  the  daily  experience  of 
oar  profession,  just  as  they  appeared  to  the  venerable  fathers  of 
medicine  centuries  before  the  Christian  era.    The  practice  of 
medicine,  as  based  upon  rational  principles  and  a  knowledge 
of  the   nature   of   diseases,   has    oscillated  through   all    these 
^stems  and  theories,  and  the  science  of  morbid  anatomy  has 
been  marked  throughout  by  unmistakable  periods  of  progress, 
of  dationary  existence,  or  even  of  retrogression,  according  as  one 
or  other  exclusive  system  had  the  ascendency,  or  as  each  principle 
of  practice  challenged  for  itself  a  supreme  importance. 
The  modem  doctrines  relative  to  the  nature  of  diseases  and  the 
!     practice  of  medicine  may  be  said  to  be  guided  by  the  dictates  of 
I     Physiology,  and  what  is  known  regarding  the  development  of  the 
human  body.     Ordinary  dissections  alone,  or  post-mortem  exam- 
inations of  the  body,  have  long  since  ceased  to  furnish  us  with 
&ct8  before  unknown ;  and  new  modes  of  extending  observation 
and  research,  by  taking  advantage  of  every  physical  aid  to  the 
senses,  are  diligently  looked  for  by  the  modem  anatomist,  physi- 
ologist^ and  physician;  and  the  means  and  instmments  which 
advance  the  science  of  physiology  are  well  able  to  advance  our 
knowledge  regarding  the  nature  of  disease-processes. 

A  belief  is  now  rapidly  gaining  ground,  and  acquiring  a  hold 
on  the  popular  mind,  that  advances  in  the  science  of  medicine  in 
fbture  years  will  be  mainly  due  to  a  better  appreciation  of  the 
causes  of  disease;  and  just  in  proportion  as  our  knowledge  of 
physiology  and  pathology  becomes  more  exact  and  extended,  so 
^ill  the  causes  of  disease  be  appreciated,  and  the  occurrence  of 
disease  on  a  large  scale  prevented.  An  amiable  and  large-minded 
phyrician,  Sir  John  Forbes,  who  but  recently  has  taken  his  place 
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ramong^t  the  "Great  ones  of  the  Past/*  emphatically  recorded  the! 

robeervation  more  than  fifteen  years  ago,  thai  "liere  the  surest  audi 
most  glorious  triumphs  of  medical  science  are  achieving,  and  aril 
to  b©  achieved."  He  himself  lived  to  see  great  and  good  results  J 
to  Bee  improvements  in  socitd  and  sanitary  matters  which  oontiiiiial 
to  be  reali^ed^  and  whose  rapid  progress  is  characteristic  of  thJ 

^ipTBsent  period.    Within  the  last  half-century  land-draining  and9 
town-sewcring  have  ripened  into  sciences.    From  i-ude  l>egiuningi,r 
insignificaut  in  extent,  and  often  injurious  in  the  fir^st  instance, 
the  Byatematic  sewering  of  towns  and  draining  of  land  havg 
become  of  the  first  importance.     Land  has  thus,  in  not  a  fe^ 
instances,  douUed  its  value.     Town-sewering,  with  other  soda 
regulations,  have  contributed  to  prolong  huDian  life  from  5  to 
50  per  cent  as  compared  with  previous  rates  in  the  same  district 
Agues  and  typhoid  fevers  are  reduced  in  the  fi^qnency  of  their 

[occurrence*    Since  1840  an  annual  nifortality  in  English  towns  of 
44  in  1,000  has  been  reduced  to  27;  an  annual  mortality  of  30  ha 
been  reduced  to  20,  and  even  as  low  as  15,    Not  less  remari 
able  reductions  have  taken  place  in  the  mortality  and  loss 
strengtli  in  the  army  ancl  navy;  so  that  generally  it  may  be  sai<i^ 
tliat  human  life  has  now  more  value  in  Enghvnd  than  in  any  other     i 

I  countiy  in  the  world — a  result  entirely  due  to  better  sanitaijfl 
arrangements  (Rawlinson  "On  Sewering  of  Towns/'  Soe.  of  Ads  ' 
Jmirvnal,  vol  x.,  p.  276). 

Tlie  political  economist  cannot  now,  therefore,  regard  MKDicnCK 
in  any  other  light  than  as  a  productive  art;  and  the  labours  i 
the  physician,  whether  in  civil  or  in  militaiy  life,  cannot 
regarded  as  unproductive  labour. 

But  the  science  of  Physiology  (on  which  much  of  our  sanitar 
improvements   are    based)   has    immeasurably    outstripped    the' 
science  of  Pathology  in  the  comprehensivaneaa  of  its  views  and 
in  the  value  of  its  results;  while  Pathology,  in  it^  turn  agaii|^| 
baa  always  been^  and  ouglit  to  be,  in  advance  of  Therapeutics, 
The    best    physiologists    have    distinctly    recognized    that    th@_ 
basis  of  their  science  must  include  not  only  a  knowledge 
animals  below  man,  but  a  knowledge  of  the  entire  vegetabk 
kingdom.      Without  such   an   extensive  survey  of  the   wholdl 
reahn  of  oi^nic  nature,  we  cannot  possibly  undei-stand  human 
physiology,  and  far  less  comparative  physiology^    The  science 
of  Patliology,  therefore  (whose  aim  is  to  expound  the  niatu}^  of. 
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Mfitliods  of  researcli  of  modern  times,  importatit  truths  may  W 
aifled  from  tlie  errors  and  theories  mth  which  they  are  mixed 
up  in  tho  ancient  chronicles  of  medical  science ,    and  when 
get  analogous  conditions  of  disease  with  which  the  ph«nom< 
described  by  the  ancients  may  be  compared,  "  not  a  few  of 
apparently  modem   beliefs   are   daily  found  to   have   a  tim< 
honoured  reputation  unappreciated  before," 

The  chemist  and  the  histologist  now  combine  their  research 
and  work  hand  in  hand;  and  we  regard  them  as  the  most  inqni 
sitive  anatomists  of  the  time.     They  lend  assistance  of  the  m» 
important  kind  in  working  out  the  foundation  of  our  knowledge 
regarding  tlie  nature  of  diseases,  the  detaUs  of  which  can  only 
be  made  more  certain  and  perfect  by  taking  advantage  of  every     , 
kind  of  scientific  knowledge  which  can  be  brought  to  bear  upoi^| 
medical  research,  and  more  especially » — (L)  By  physical  aids  t<^^ 
the  senses,  extending  our  means  for  the  actnal  inspection   and 
appreciation  of  phenomena.      The  use  of  the  stethoscope,  of 
the  microscope,  thermometer,  ophthalmoscope,  laryngoscope,  and 
specula  of  various  kinds^  aided  by  a  carefiil  study  of  the  wiitings 
and  labours  of  the  men  who  have  more  particularly  devoted 
their  attention  to  observations  by  sucli  mciins,  may  he  quoted 
as  examples  (LAEira£C,  Louis,  Walshe,  Stokes,  Hope.  BEKKErr, 

QUEKETT,     YlRCHOW,    WUKDERUCH,     TRAUBE,     VoOEL,     BEIXE, 

Gbaefe,  Czekmak,  and  others).  (2.)  By  the  knowledge  (grad- 
ually being  made  more  extensive)  of  the  textures,  organs,  and 
functions  of  the  body,  whose  nonnal  exercise  consUtntes  a 
healthy  existence  (Loj^oet,  Muller,  Sharpey,  Yalentix,  Alles 
Thomson,  Carpenter,  Kirkes,  Paget,  KOlliker).  (3.)  By  an 
intimate  knowledge  of  the  normal  development  of  the  human 
textures,  m  well  as  those  of  plants  and  animals  from  the 
fecundated  ovum  (BiscHOFF,  CosTA,  Allen  Thoiisok,  Huxlet, 
Newport,  and  K(3lltkee).  (4.)  Besides  these  kinds  of  investi- 
gations, the  science  of  practical  medicine  has  been,  and  is  being, 
advanced  by  operations  and  ex]>eriments  upon  the  internal 
organs  of  living  animals,  opprobriously  termed  vmse^mis.  At 
some  of  our  great  schools  of  medicine  such  investigations  are 
now  being  actively  but  judiciously  prosecuted  and  taught;  aa 
by  Bernard  in  Paris,  Drs,  G.  Harley,  Brown-Sequard,  and  Pavy 
in  London. 

Successful  inquiriea  into  Pathology,  or  the  nature  of  disease^ 
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cannot  be  said  to  have  commenced  till  the  middle  of  the  eigh- 
teenth century,  when  the  great  work  of  Morgagni  issued  from  the 
pressw    It  wss  the  work  of  his  lifetime.    In  the  eightieth  year  of 
his  age,  and  not  till  then,  did  he  consider  himself  warranted  to 
publish  his  observations,  De  SedUma  et  Cauaia  Morborum  (1761) ; 
a  work  whose  material  and  circumstances  of  publicatioi)  read  us 
the  practical  lesson,  that  the  more  frequently  a  disease  occurs,  the 
more  necessary  it  is  that  its  phenomena  should  be  carefully 
investigated.    And  when  we  think  of  the  prudent  reserve,  the 
anxious   and    the    conscientious    delay    exhibited    by  Harvey, 
Moigagoi,  and  Jenner,  in  the  publication  of  their  respective 
researches,  we  cannot  but  contrast  the  circumstances  with  those 
Tmder  which  the  exuberance  of  medical  publications  are  now 
given  to  the  world.    Morgagni  modified  and  corrected  many 
d  the  views  entertained  and  promulgated  by  his  predecessors; 
ind  the  study  of  the  nature  of  diseases  was  carried  into  the 
ecHnmencement  of  the  present  century  by  Cullen,  De  Hakn, 
WnxiAM  and  John  Hunteb,  Portal,  and  Bichat. 

Tie  knowledge  of  the  physician  regarding  the  nature  of  disease- 
processes  may  now  be  observed  to  have  advanced  simultaneously 
with  that  of  general  anatoTHiy;  and  when  the  component  parts 
of  an  organ,  and  of  the  human  body,  came  to  be  distinguished, 
it  was  soon  observed  that  membranes  and  tissues  might  be 
individually  diseased  while  neighbouring  membranes  and  tissues 
remained  untouched.  Bichat's  idea,  therefore,  of  decomposing  the 
ammal  body  into  its  elementary  parts  must  be  regarded  as  the 
foaodation  of  modem  special  pathology ;  and  while  he  pointed  out 
the  necessity  of  studying  diseases  with  reference  to  the  different 
tissues  as  separately  and  specially  affected,  it  has  been  since 
shown,  in  a  remarkable  manner,  how  general  anatomy,  deduced 
from  physical  properties  of  parts  and  crude  observation,  may 
coincijie  with  more  minute  investigations  of  a  chemical  and 
microscopical  kind  The  membranes  and  tissues  composing  the 
organs  of  the  body,  roughly  torn  asunder  by  Bichat,  are  now 
themselves  being  daily  subjected  to  a  more  inquisitive  analysis 
of  an  anatomicad  and  chemical  nature,  which  unravels  them  into 
still  more  minute  histological  elements. 

Although,  therefore,  Bichat  entertained  the  view  that  each 
tissue  bad  its  own  diathesis,  it  is  to  Cullen  and  the  Hunters  in 
this  countiy  more  especially  that  the  application  of  the  dis- 
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tiDction  of  tksuea  was  mixde  to  illustrate  the  nature  of 
processes. 

Cullen'a  deseriptiona  of  diseases  are  descriptions  of  grou| 
phenomena  wbioli  comprise  complex  morLid  stataa 

The  written  labours  of  the  Hunters  foim  but  a  small  part  of! 
memoriak  of  what  they  did  to  elucidate  the  nature  of  diseases^! 
and  it  is  only  those  who  have  had  the  opportunity  of  carefully 
examining  their  museums,  preserved  in  London  and  in  Glasgow 
that  are  able  to  form  any  conception  of  the  comprehensive  natu 
of  their  hibours.  or  to  assign  to  them  a  proper  place  auiong  tlic 
who  have  successfully  advanced  the  science  of  Medidne-  They 
iiold  a  position  at  least  one  hundred  years  in  advance  of  the 
age  in  which  they  lived.  Bichatp  Cullen,  and  the  Hunters^  in 
their  respective  countries,  have  thus  reciprocally  influenced  and 
advanced  the  progress  of  our  knowledge  regsirding  the  nature  of 
diseases*  And  til  though  it  was  reser\*ed  for  Bichat  to  complete  a 
more  perfect  system  of  genenil  anatomy,  it  must  not  be  forgotten 
that  Dr.  Carniidiael  Smith,  in  1790,  applied  his  knowledge  of 
textural  anatomy  to  elucidate  the  nature  of  disease-proceasesi 
and  that  Pine!,  after  bim,  in  his  Nomgmjjkie  Philmophique,  ina<ld| 
the  distinction  between  the  membranous  and  other  animal  stme- 
tures  the  foundation  of  his  pathology*  The  classic  work  of  BaiUie 
(his  Morbid  Anat<yniy),  published  in  1793,  closed  the  labours  of 
the  past  century. 

If  now  we  look  to  the  tendency  of  the  studies  and  researches 
of  those  men  just  named,  including  Bichat,  we  shall  find  the  truth 
gradually  being  more  full^^  appreciated,  that  it  was  necessary  to 
study  alterations  of  stmcture  so  as  to  connect  morbid  changes 
with  the  symptoms  of  diseases  during  life,  and  with  the  operations 
of  ascertained  causes  of  morbid  action.  The  nature  of  the  mor- 
bid changes  were  now  observed  to  be  more  apparent  in  the  pro- 
gress of  external  diseases;  and  therefore  surgical  experience 
was  brought  to  bear  upon  the  elucidation  of  internal  disease- 
processes. 

Thus  the  progress  of  Morbid  Anatomy  is,  in  a  great  measure, 
a  record  of  tlie  history  of  Medicine;  and  we  can  trace  the  science 
of  special   morbid   anatomy,  gi\Hng  a  character  to  tl»e  various 
systems  of  the  healing  art  which  have  prevailed  frcjm  time  t^ 
tmie.  ■ 

All  the  writers  up  to  the  time  of  Bichat^  Laennec,  and  Aben 
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erombie  were  pure  morbid  anatomists,  who  did  not  connect  the 
eftcts  of  disease  with  their  causes,  and  who  recognized  the 
ehanges  of  disease  aa  important  only  in  proportion  to  their  mag« 
mtode  as  apparent  to  the  senses.  They  are  therefore  regarded 
18  pare  solidists,  whose  researches  doubtless  contributed  much 
towards  a  correct  knowledge  of  the  changes  in  the  organs  of 
the  body,  while  the  condition  of  the  fluids  was  neglected,  as  well 
18  the  relations  of  the  textiu'e,  organs,  and  fluids,  in  the  com- 
Isned  exercise  of  their  functions.  Simple  functional  disturbances 
vere  thus  wholly  overlooked,  and  the  constitutional  connection 
of  local  affections  entirely  lost  sight  o£ 

The  cotemporaneous  surgery  of  the  period  previous  to  Bichat 
IBS  marked  by  its  unwillingness  to  recognize  anything  but 
Dakrial  &cts,  mechanical  processes  and  contrivances.  The  sur- 
geons of  those  days  desired  to  know  nothing  but  anatomy  and 
maehanics;  and,  accordingly,  it  may  be  recognized  as  the  period 
of  pure  anatomical  and  mechanical  surgery,  distinguished  by  the 
wiitingB  of  men  whose  works  bear  ample  testimony  that  the 
ioigeiy  of  the  period  was  founded  on  exact  and  even  minute 
matondcal  knowledge.  No  allusion  is  made,  however,  by  them  to 
medidne, — ^they  make  no  application  of  physiological  truths,  and 
they  encourage  no  therapeutic  tendency  apart  from  mechanical  or 
iDslrumental  interference. 

The  purely  solidist,  as  well  as  the  purely  humoral  principles,  by 
which  the  nature  of  diseases  have  been  explained,  may  be  said  to 
kve  died  a  natural  death  long  ago ;  but,  as  already  noticed,  the 
lemembranoe  of  what  is  valuable  in  the  results  of  both  are  pre- 
nred  in  modern  pathology,  which  takes  its  stand  upon  ana- 
tanical  and  physiological  facts,  connected  by  simple  methods  of 
iodactive  observation  with  the  symptoms  and  signs  of  disease  as 
iBon  and  expounded  to  the  student  by  the  distinguished  professors 
t  Clinical  Medicine  at  most  of  our  celebrated  schools,  where 
Sinical  Medicine  is  taught. 

In  this  field  of  instruction  it  seems  invidious  to  mention  here 
lie  names  of  men  stiU  living.  For  their  own  sakes  as  well  as 
IT  science,  may  they  be  long  deprived  of  being  thus  honourably 
Dd  respectfully  mentioned!  As  teachers,  they  are  in  our  own 
mntry  fauniliRr  to  every  student.  As  recorders  of  what  they 
[»erve  at  the  bedside  and  after  death,  they  are  not  less  celebrated 
xroad  than  appreciated  at  home. 
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Tested  by  extenmve  ditiical  olaservatlons,  the  character  of  tL< 
present  period  m  the   liistory  of  Practical  Medicine  is  one  of 
pry)bation  as  well  as  of  progreaa,  marked  by  a  close  ioducti 
examination   of  past  getiemlization    and   classification   of 
however    remotely    connected,    which   illu^tmte  the  nature 
diseases  and  their  treatment. 

Side  by  side  since   1816  and  1819,   the  microscope  and  the 
stethoscope,  under  the  intiucace  of  such  men,  have  advanced  oui 
knowledge  of  the  nature  of  diseases  with  a  regular  and  accelemi 
velocity;  but  they  have  only  done  so  as  assist^mts  and  in  suboi 
dination  to  laws  and  facts  whose  knowledge  we  have  acqui 
by   a  close   observation    of   general  symptoms,   of    which   such      , 
instruments    have    never    been    intended  to   take    precedencebfl 
Tliey  have  never  aecomplished,  nor  can  they  ever  accomplish,      , 
useful  practical  results,  to  the  exclusion  of  such  other  methods 
of  observation  as  have  just  been  noticed    We  are  not  to  con- 
found rdative  smallness  with  absolute  simplicity,  and  believe  thai 
because  a  simple  organic  cell  is  a  small  olrject — because  we  caa^ 
see  around  it,  through  it,  and  on  every  side  of  it— the  functioE 
and  conditions  of  its  existence  are  less  complex  or  less  obscu 
on  that  account  than  are  those  of  a  more  complex  organ,  or 
iiinctions  of  a  living  bo^ly. 

We  are  not  to  suppose  that  because  the  stethoscope  enables! 
us  to  detect  a  mitml  murmur,  or  a  crepitation  in  a  lung,  we  are 
justified  at  once  in  adopting  one,  and  only  one,  method  of  treats 
ment-     It  is  this  exclusive  use  of  instruments,  to  the  disregard 
of  general  symptoms   and  signs  of  disease,  derived  from  closej 
observation  and  knowledge  of  the  living  functions,  which  lead 
to  the  repudiation  of  the  use  of  such  instruments  by  the  sagacious 
and  experienced  phyaician,  who  sees  the    numerous   errors   not' 
uitfretiuently  committed  by  his  younger  brethren,  who  trust  t<>o^ 
exclusively  to  these  inatmments  in  the  diagnosis  of  disease.  fl 

Like  the  stcthof^cope,  the  microscope  has  been  unjustly  and 
unnecessarily  burdened  with  labour,  and  has  been  equ^dly  nn- 
justly  blamed,  and  brought  into  unmerited  discredit,  when  it  has 
iiviled  to  elucidate  the  nature  or  even  presence  of  a  morbid  state, 
the  existence  of  which  could  not  be  doubted,  but  which  the  sense 
of  sight  could  not  appreciate,  even  when  presented  in  stnall 
quantities  greatly  magnified.  Id  such  instances  the  microscope 
has  been  applied  to  uses  which  it  is  not  the  nature  or  provinoa, 
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of  the  instrument  to  detect.  The  gravimeter  or  hydrostatic 
balance,  the  microscope,  the  stethoscope,  the  ophthahnoscope,  the 
laiyiigoscope,  the  pleximeter,  and  the  thermometer,  are  merely 
insiraments  of  pathological  inquiry,  each  one  adapted  for  the 
deteimination  of  particular  classes  of  facts.  They  can  only  eluci- 
date disease  when  they  are  brought  to  bear  upon  physical  pro-» 
perties,  the  nature  of  which  they  are  able  to  appreciate;  and  it 
is  only  firom  their  combmed  and  apprapriaie  use,  in  connection 
with  general  signs  and  symptoms,  that  our  knowledge  of  the 
nature  of  diseases  will  be  advanced. 

The  industrious  employment  of  these  aids  to  diagnosis,  and 
an  intimate  acquaintance  with  the  results,  are  attended  with 
this  further  advantage,  that  such  practice  and  knowledge  enable 
their  possessor  to  appreciate  the  general  symptoms  of  disease 
with  infinitely  greater  certainty  than  heretofore.    This  is  the 
usual  consequence  of  training  in  all  exact  methods  of  observation. 
The  thorough  study  of  these  aids  to  the  senses  in  appreciating 
disease  leads  directly  to  the  possibility  of  dispensing  with  them 
in  many  instances.    By  means  of  auscultation  and  percussion, 
for  example,  our  attention  has  been  drawn  to  numerous  con- 
ditions of  the  thorax,  which  enable  us  to  make  the  diagnosis 
at  the  first  glance,  which  hitherto  was  not  possible;   because 
the  conditions  for  diagnosis  could  never  have  been  recognized 
without  such  physical  aid  to  the  senses  as  that  derived  from 
auscultation  and  percussion.     In  many  cases,  from  the    mere 
inspection  of  a  patient,  a  well-instructed  clinical  student  may 
decide  upon  the  Existence  ot  pleurisy,  jmeiumotkorax,  emphysema, 
OT  pulmonary  tvb&rcle.    The  initiated  are  thus  frequently  enabled 
to  dispense  with  percussion  and  auscultation;  but  if  they  had 
never  acquired  the  practical  knowledge  of  the  subject — if  they 
had  never  examined    numerous    patients    by  means  of   these 
physical  aids  to  diagnosis — and  so   learned  thus  to  determine 
with  great  exactness  the  significance  of  the  various  fonns  and 
movements  exhibited  by  the   thorax,  they  would   never  have 
been  able  to  appreciate  their  significance.     So,  also,  the  physician 
well  instructed  in  the  use  of  the  thermometer  may,  in  hundreds 
of  cases,  without  its  aid,  draw,  with  great  certainty,  conclasions 
incomprehensible  to  others  not  so  instructed;   but  if,  led  away 
by  this  skilfulness,  he  is  induced  to  dispense  with  exact  ther- 
mometrical  control,  he  may  soon  fall  into  gross  erroi-s.    So  it 
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is  with  the  oplithalmoscope,  specula,  and  all  otber  more  or 
exact  physical  aids  to  diagnosis.  Let  them  be  in  constant  ancJ 
appropriate  use,  but  the  results  must  always  be  taken  and  com- 
pared in  connection  with  other  general  symptoms  of  disease. 

In  all  the  temperate  regions  of  the  world,  histology,  as  applied 
to  morbid  products,  has  been  cultivated,  and  has  advanced  our 
knowledge  regarding  disease  ever  since  1838,  In  warmer  lati- 
tudes our  knowledge  of  practical  medicine  has  been  advanced  by 
extensive  observations  on  physical  cliniate,  mediciil  topography, 
and  by  organic  chemical  analysis  applied  to  obtain  therapeutic 
a^nts  from  the  vegetable  world  Those  may  be  said  to  be  the 
characteristics  of  the  researches  of  our  own  country,  Germany, 
France,  and  America,  as  contrasted  with  the  nature  of  these 
observations  prosecuted  in  India.  H 

No  exclusive  doctrine  will  now  stand  the  test  of  well-directe^H 
pathological  inquiry,  the  main  object  of  which  is  to  connect 
all  Clonic  changes  (lesions)  and  functional  derangements  wit 
their  symptoms  and  causes,  with  the  view  of  appl>4ng  rations 
remedies  and  propliylactics.  The  too-exclusive  study  of  pui 
organic  pathology  and  morbid  anatomy  leads  to  no  distinctios 
between  the  signs  and  causes  of  disease  j  and  the  obvioi] 
tendency  of  such  exclusive  study  is  to  exaggerate  the  im- 
portance of  the  principles  it  may  establish,  to  hold  out  no 
hopes  of  cure,  and  to  undervalue  the  power  of  remedies  and 
remedial  measurea  To  obviate  this  tendency  it  is  necessary 
to  have  recourse  to  inductive  reasoning,  so  as  to  connect  aUfl 
the  morbid  changes  seen  or  appreciated  after  death  with  tha     i 

signs  and   symptoms    of  disease    observ^ed   during  life.      Thus . 

it  is  that  links  in   the  chain  of  disease- processes  which,  froE 
a  one-sided  or  exclusive  view,  appear  isolated  and  localized,  aroj^ 
really  found  to  be  connected  with  each  other.     It  may  be,  also,; 
that  they  are  connected  with  a  long  but  intelligible  series  of 
processes  developed  during  life  thmugh  the  metamorphosis  of 
tissue,   and  going  on  in  appai-ent   health,   or  in   an   obviously^ 
morbid  exercise  of  function.     The  constitutional  origin  of  many 
local  diseases,  otherwise  inexplicable,  tlien  liecomes  apparent.  M 

Among  the  more  eminent  exponents  of  this  rational  school  of" 
pathology,   who   at   an   early  period   in  this   country  discerned 
and  afvpreoiiited  such  doctrines,  we  find  the   names  of  Allen,  fl 
GoLDiNG  Bird,  Sir  Robert  Carswell,  Gregory,  Hope,  Hobo-  ' 
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KIN,  Marshall  Hall,  Pbout,  William  Stark,  John  Thomson, 
Tweedy  Todd,  and  many  others,  who,  although  now  no  more, 
have  left  behind  them  imperishable  evidence  of  their  labours. 
The  younger  pathologists  of  the  present  day,  whose  name  is 
Leffion,  follow  in  the  footsteps  of  these  men,  extending  the 
fields  of  observation  and  the  boundaries  of  the  science  of  medi- 
cine.   By  them  the  importance  of  morbid  anatomy  is  sufficiently 
appreciated,  and  its  province  distinctly  defined  and  limited  as 
follows,  namely: — (1.)  To  detect  the  changes  which  have  taken 
place  during  the  course  of  diseases  in  the  structure  of  tissues  and 
organs  of  the  body;  (2.)  To  demonstrate  the  exact  seat  of  local 
alterations  established  during  the  progress  of  disease. 

Hie  investigation  and  elucidation  of  the  nature,  course,  and 
causes  of  those  changes,  constitute  the  prominent  objects  of  the 
adence  of  pathology.  By  the  aid  of  morbid  anatomy  and  clinical 
observation  during  life,  pathology  seeks  to  establish  the  relations 
of  the  changes  which  lead  to  the  lesions,  and  so  to  connect  the 
general  progress  of  disease  with  its  symptoms  and  signs. 

MoBBO)  Anatomy  goes  beyond  its  province  when  it  attempts  to 
point  out  the  nature  of  the  proximate  cause  of  disease.  It  is 
only  by  the  application  of  inductive  reasoning  that  the  con- 
nections of  causes  and  morbid  efiects  can  be  shown,  and  such 
constitutes  the  main  object,  and  is  the  highest  aim,  of  the  science 
of  Pathology. 

The  morbid  anatomist  finds  a  lesion  or  change  for  what  ought 
to  be  the  natural  structure,  appearance,  or  condition  of  a  part 
The  pathologist  seeks  to  connect  such  lesions  with  signs  and 
symptoms  during  life,  that  the  practical  physician  may  suggest 
a  remedy  to  the  disease,  and  that  the  nosologist  may  give  it  a 
name,  distinguishing  characters,  and  a  place  in  his  classificatioa 
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JHAPTER  VIL 

THE  ELEMEKTABY   CONSTITUENTS    OF   LESIONS    AS    SHOWN    BT 
MORBIB  ANATOMY  AND  OTHER  MEANS  OF   HESEAECH. 


WflEEE  ihe  material  effects  of  disease  can  be  rendered  obvious 
they  are  found  to  consist  for  the  most  part  of,— 

L  Morphological  changes  in  the  elementary  textures  of  the 
body  generally,  and  altered  cotiditiom  of  the  fluids, 

2.  The  presence  of  new  fonnations  foreign  to  the  normal  con- 
dition  of  an  organ  or  system  of  organs, 

3,  Chaiige  in  the  position  or  fonn  of  some  of  the  organs  or 
parts  of  organs* 

4  Deposits  in  or  around  the  elementary  parts  of  tissues^  or   ■ 
changes  of  a  degenerative  or  retrograde  kind  in  them.  ■ 

The  object  of  prosecuting  the  anatomy  of  disease  is,  therefore, " 
in  the  first  instance^  to  institute  a  comparison  between  the  known 
appeamnces  or  standard  of  health  and  an  altered  state  of  the-J 
parts.    Such  a  comparison  is,  in  the  first  instance,  founded  on 
intimate  knowledge  of  the  doctrinesi  stated  at  page  4* 

Heana  aad  Instrmnaiits  of  Eesaarch,— To  institute  investigations^ 
such  as  those  indicated  at  page  10,  advantage  must  be  taken  o£ 
almost   every   brancli   of  hunian   knowledge.      The  methods   of 
carrying  on  patliological  research  are  tliercfore  very  varied,  but! 
may  be  shortly  enumerated  under  the  following  heads:— 

1.  Tlie  opening  of  dead  bodies,  to  ascertain  tlie  condition   of 
their  organs  and  tissues  in  all  that  i^lates  to  their  structural, 
chemical,  and  physical  properties  (Rokitansky^  Has>s£,  Virchow). 

2.  Application  of  various  instruments,  such  as  the  microscope, 
and  of  means  to  asceiiain  the  absolute  and  specific  weight  of 
organs  or  parts,  the  relations,  size,  form,  and  colours  of  structures, 
and  the  like  (Quekett,  Bennett,  Beale,  Peacock,  Boyd). 

3.  Application  of  chemical  investigations  to  the  diseased  pro-| 

ducts    (VOGEL,    SBfON,    DaY,    LeBERT,    GlUGE,   BeALE,   GARBOD,  ! 

Christison,  Parkes,  Virchow,  Frerichs,  Gairdner). 

4.  Application  of  statistics  to  determine  various  points  of  j 
interest  in  reference  to  the  nature,  course,  and  complications  of] 
diseases  (Wm,  Farr,  Guy). 
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5.  Means  to  preserve  objects  for  further  study  by  the  micro- 
scope or  any  other  mode  of  examination  (Tulk,  Henfrey, 
Beale,  Quekett,  Van  deb  Kolk,  Lockhart  Clarke). 

6.  Experiments  instituted  on  living  animals,  and,  in  certain 
cases,  on  man,  with  the  view  of  artificially  producing  a  morbid 
condition.  A  careful  study  of  such  experiments  by  the  previously 
mentioned  means  affords  valuable  information,  for  the  causes  in 
action  are  more  under  control  than  those  which  are  spontaneously 
faronght  about  by  disease  in  the  living  body  (Bernard,  Harlet, 
Pavt,  Kuchenmeister,  Zenker,  and  others). 

The  immediate  object  of  such  investigations  is  to  obtain  infor- 
mation regarding  the  material  changes  in  the  different  parts  of  the 
body  which  accompany  or  produce-  morbid  symptoms,  and  to 
connect  these  changes  with  symptoms  and  signs  of  disease  during 
]]&    We  thus  learn  how  morbid  products  are  formed  at  first  and 
gradually  perfected ;  and  by  combining  these  two  kinds  of  know- 
ledge we  learn  the  relative  connection  of  two  orders  of  pheno- 
mena; namely,  how  the  perverted  properties,  disordered  actions,  or 
altered  structures  give  rise  to  perverted  or  impaired  secretions ; 
disordered  and  irregular  motions;   deranged,  impeded,  or  inter- 
nipted  functiona     In  other  words,  the  "  oi'der  of  invasion  of 
disease-processes,'^  is  learned  from  such  investigations;  and  we 
thos  learn  how  parts,  once  the  seat  of  morbid  change,  return,  by 
various  processes  of  nutrition,  growth,  repair,  or  reproduction,  to 
their  normal  condition. 

The  questions  arising  out  of  such  investigations  are,  or  ought  to 
be,  the  first  object  of  thought  to  the  conscientious  medical  practi- 
tioner. It  is  his  duty,  from  an  attentive  consideration  of  the 
signs  and  symptoms  of  disease,  to  form  an  idea,  as  accurate  as 
possible,  of  the  nature  and  extent  of  the  morbid  action  or  change 
which  is  going  on,  or  which  may  be  set  up  in  the  tissues,  organs, 
and  fluids  of  the  living  body. 

If^  therefore,  he  does  not  avail  himself  of  every  means  and 
instrument  by  which  he  can  ascertain  the  existence  of  change  in 
the  dead  body,  and  its  alteration  from  some  standard  of  health — 
if  he  does  not  embrace  every  opportunity  of  making  post-Tnortevi 
examinations — if  he  contents  himself  merely  with  observing  signs 
or  symptoms  of  disease,  without  witnessing  the  changes  of  struc- 
ture, if  any,  which  may  give  rise  to  them — he  can  have  little  con- 
scious satisfiBurtion  in  the  study  of  Medicine  as  a  science,  or  in  the 
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practice  of  the  healing  art.  In  the  words  of  Cruveilhier,  he  will, 
during  his  lifetime,  "  see  many  patients,  but  few  diseasea"  Such 
a  practitioner  is  not  to  be  trusted. 

Various  Forma  of  the  Constituent  Elements  of  Disease. 

The  histologist  has  now  clearly  ascertained  the  various  simple 
organic  forms  which  compose  the  textures  in  their  normal  state, 
and  the  mode  in  which  these  textures  are  arranged  and  com- 
bined so  as  to  form  the  organs  and  systems  which  cany  on  the 
healthy  functions  of  the  body.  The  pathologist  has  made  oat 
(although  with  less  completeness),  by  the  methods  of  observation 
and  experiment  already  indicated,  the  various  simple  oif;anic 
forms  which  constitute  the  elements  of  those  material  changes 
whose  phenomena  of  growth,  decay,  and  varied  change  are  asso- 
ciated with  the  manifestations  of  disease.  By  classifying  and 
arranging  these  forms  we  obtain  more  clear  ideas  of  lesions; 
and  we  ascertain  that  the  material  morbid  processes  follow,  in 
their  development,  a  very  definite  order  of  change,  not  yet  in  all 
cases  determined  with  absolute  certainty. 

An  anatomical  investigation  of  morbid  parts,  conducted  with 
the  aid  of  the  microscope  and  other  instruments  of  research,  shows 
that  the  material  of  which  their  substance  is  made  up  is  of  very 
various  structure,  sometimes  combined  in  forms  of  one  kind 
throughout,  and  sometimes  varied  by  the  development  and  combi- 
nation of  many  elementary  forms,  more  or  less  solid,  soft,  or  fluid. 

An  analysis  of  the  morbid  material,  carried  as  far  as  scientific 
means  at  present  enable  us,  shows  that  the  elementary  conditions 
in  which  morbid  products  are  found  may  be  described  as  follows:— 

1.  Fluid  matter  and  hyaline  substance,  more  or  less  soft. 

2.  Simple  elementary  forms  of  the  nature  of  deposits,  some- 
times of  a  mineral  or  inorganic  character;  6.  g.,  (a)  amorphous 
granules ;  (6)  crystalline  structures  in  a  granular  state. 

3.  Simple,  but  organized  products  capable  of  growth ;  e.  flr.,  (a) 
granules;  (6)  compound  corpuscles;  (c)  simple  cells;  (d)  fibres. 

The  very  various    appearances  and  conditions  which    these 

simple  forms  may  assume  in  disease,  as  weU  as  the  functional 

states  with  which  they  are  frequently  associated,  lead  to  a  further 

enumeration  and  classification  of  morbid  elementary  products, 

9ll  as  of  more  complex  disease-processes,  as  below:— 
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-4. — ^Morbid  Elementary  Products. 
L  Exudations  more  or  less  soft,  semx-fluid,  or  fluid, 

AND  formed  of, — 

€L  Germinal  plastic  and  formed  material,  which  has  sometimes 
been  called  blastema,  coagvXcMe  lymph,  false  TnemJbrane,  or Jibrine, 
as  seen  adhering  to  free  surfaces. 

h.  Aqueous  matter,  as  seen  in  the  morbid  state  termed  **  dropsy,'* 
and ''axfema"  of  parts. 

c  Gaseous  exudations,  as  seen  in  the  various  forms  of  pneu- 
matosia 

II  Exudations  more  or  less  consolidated,  and  consist- 
nro  of, — 

(k  Molecular  or  granular  material,  from  the  800th  of  a  line  to 
IB  iouneasurably  small  size,  and  consisting  chiefly  of  the  simple 

(1.)  Fatty  molecules  or  granules. 

p.)  Forms  of  an  organic  kind  capable  of  growth,  and  invari- 
abfy  taking  origin  from  a  pre-existing  structure. 

(S.)  Deposits  of  an  inorganic  kind,  generally  calcareous  salts. 

(4.)  Pigment  granules. 

h.  Coagulable  coAipounds,  resisting  the  action  of  most  re- 
agents, such  as  are  seen  in  the  elements  of  tubercle,  scrofula, 
()k(Hdbmninous  formationa 

c  Exudations  of  a  transitional  nature,  organized,  which  are 
OfiUe  of  growth,  which  may  become  vascular,  which  grow  from 
pe-existing  structures,  ^nd  which  are  composed  of, — 

(1.)  Consolidated  homogeneous  material  passing  to 

(i)  A  fibrilloid  arrangement  of  the  molecular  or  granular  par- 
tideB  composing  connective  substance,  and  a  subsequent  formation 
rffibres  in  it  or  from  it. 

(J.)  The  formation  of  pyoid  cells,  and  fibro-plastic  or  connective 
tone  cells,  passing  into  fusiform  cells  and  fibres  as  the  material 
'- '     homes  consolidated. 

(4)  The  formation  or  exudation  of  fluid  matter  holding  pofl^  or 
other  more  compound  cells. 
^4    DL  Growths  and  Exudations  of  a  mobb  ob  lhb  p 

nm 

^     a.  Lymph  of  small-pox  and  cow-pox. 
I     I.  Hatter  of  glanders,  of  malignant  pustule,  and 
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c.  Fluid  of  infecting  chancre,  and  of  some  forms  of  seconda^^ 
syphilitic  lesions. 

d.  Material  of  tubercle  and  scrofula.  (?) 

e.  Material  of  cancer. 

/.  The  growth  in  Peyer's  glands  during  typhoid  fever. 
g.  The  growth  in  Peyer's  glands  in  cases  of  cholera. 
h.  Melanotic  or  pigmentary  germa 

IV.  Material  of  a  complex  kind. 

a.  Media  of  repair  and  reproduction  of  injured  or  lost  parts — 
substance  of  granulations  and  cicatrices. 
6.  Hypertrophy  of  parts. 

/.   T..T«/^T^    /innocent. 

c,  lumors,   -< 

L  malignant 

d.  Concretions. 

V.  Parasitic  Formations. 

J5. — Complex  Vital  Processes  whose  Phenomena,  more  or 

LESS  combined,  CONSTFTUtE  DISEASE. 

1.  Fever— the  febrile  state — Pyrexixi. 

2.  Infia/mrruUion. 

3.  Irritation. 

4.  Congestion, 

5.  Depression, 

6.  Atrophy, 

7.  Degeneration, 

Such  a  classification  as  the  above  is  merely  intended  to  bring 
before  the  student  at  a  glance  the  variety  of  morbid  material 
which  is  concerned  in  the  expression  of  many  of  those  phenomena 
seen  in  the  course  of  disease,  the  distinctions  made  being  mainly 
based  on  structural  analysis. 

While  it  is  more  properly  the  province  of  the  anatomist  to 
describe  the  morbid  elementary  products,  it  is  the  complex 

VITAL   PROCESSES,   WHOSE  PHENOMENA,   MORE   OR  LESS  COMBINED, 

CONSTITUTE  DISEASE,  with  which  tlie  Physician  has  more  immedi- 
ately to  deal;  and  some  of  these  complex  states  especially  require 
notice  here;  namely,  Fever  and  Inflammation,  and  some  forms 
of  Degeneration, 
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CHAPTER   VIII. 

COMPLEX  MOBBm  STATES. 

Section  L — Fever— Pyi^exia. 

Deflnitioit — A  complex  morbid  state  which  accompanies  many 
dimses  as  part  oftJieir  phenomena,  mx/re  or  Use  constantly  amd 
ngularly,  but  variously  modified  by  the  specific  nature  of  the 
diseases  which  it  accompanies.    It  essentially  co)isists  in  elevaiicm 
of  temperature,  which  must  arise  from  an  increased  tissue  chamge, 
ard  have  its  immediate  cause  in  alterations  of  the  nervous  system 
(ViBCHOW,  Parkes). 
Bithology  of  Ferer  and  Phenomena  which  constitate  the  Febrile 
itite.— In  describing  the  nature  of  fever,  the  following  statements 
ire  principally  compiled  from  the   Oulstonian   lectures  of  Dr. 
Parkes,  delivered  before  the  College  of  Physicians  in  1855,  and 
from  a  review  by  Dr.  Jenner  on  the  Proximate  Cause  of  Fever, 
in  The  British  and  Foreign  Medico-Chirurgical  Beview  for  1856. 
Knowing  how  difficult  it  is  to  convey  an  orthodox  account  of 
the  nature  of  fever;   fully  impressed  with  the  great  importance 
of  the  subject ;  and  believing,  as  Dr.  Jenner  has  expressed,  **  that 
90  consistent  a  theoiy  of  the  nature  of  fever,  and  one  so  largely 
supported  by  facts,  has  not  been  placed  before  the  profession 
18  that  developed  by  Dr.  Parkes,  I  only  hope  I  may  be  able 
to  do  it  justice  in  the  attempt  to  lay  it  before  the  student 
of  medicine  in  the  following  form.    In  the  eloquent  language  of 
Dr.  Parkes,  *  I  shall  have  to  allude  to  inexplicable  phenomena, 
to  vast  spaces  still  unfilled  by  solid  facts,  to  spots  unknown 
to  observation,  and  to  regions  lighted  only  by  the   dim  and 
treacherous  ray  of  speculation,'"      The  practical   object  aimed 
at  in  the  exposition  about  to  be  given,  is  to  fix  the  scientific 
principles  which  ought  to  guide  clinical  investigation  in  deter- 
mining the  Natural  History  of  fevers  generally;  and  especially 
to  define  the  diflferences  which  subsist  among  specific  fevers; 
and  so  aid  in  determining  the  conditions  under  which  fevers  are 
generated  or  propagated — their  development,  coiurse,  or  progress, 
and  their  defervescence. 
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"A  liot  skin,  a  quick  pulse,  intease  thirst,  scatitj  and  bigh- 
colourcd  urine,"  are  phenomena  common  to  many  diseases ;  and 
when  they  are  present  it  is  said  that  the  patient  is  feveinsk,  or 
puffbrs  from  fever  or  pyrexia.  There  are  some  diseases  in  which 
Biich  symptoms  constitute  the  prominent,  and  almost  the  only 
appreciable  phenomena,  and  which  run  a  more  or  less  definite 
course,  without  the  necessary  development  of  any  constant  local 
lesion.  Such  diseasea  have  been  emphaticiilly  termed  ''feveiB,"  or 
sometimes  specific,  primary,  or  idioimihic  fevers.  When  diaaaaet 
marked  by  local  lesions — such,  for  instance,  as  the  local  inflam* 
mations^are  attended  by  the  symptoms  just  stilted,  then  the 
p2/^'€Xiaj  fever,  or  feverish  symptoms  which  attend  them,  are  said 
to  be  seconda-ry  or  eympttymatic;  and  the  physician  is  accustomed^ 
when  he  deals  with  such  cases,  to  abstiBct  the  symptoms  of  fever 
from  the  other  symptoms  pro[>er  to  the  special  affection.  In  other 
words,  he  preeerihea  for,  and  tries  to  cure  the  special  affection, 
and  not  the  fever,  because  he  knows  that  when  he  has  subdued 
the  local  disease  the  fever  will  subside. 

It  is  to  the  nature  of  fever  considered  in  its  abstract  njlatioi 
that  the  attention  of  the  student  is  here  directed,  and  not  to  any 
particular  fever,  such  as  ague,  typhus  fever,  or  the  like.     It  is  to 
fever  in  general,  and  not  to  any  specific  disease,  that  the  foUowinj 
observations  apply.     It  is  to  the  jyyrescioX  symptoms  which 
common  to  many  diseases,  aiich   as   to  mmill-poo&,   ecarlaiina^ 
measles,   typhus,  ague^  pneuTnmiiaf  nephritis,  Tnsnijigitisj  and 
which,  "like  shadows  to  substance,  are  necessary  to  the  very 
existence  of  such  diseases,  but  yet  are  not,  per  se,  any  one  of 
these  diseases/' 

Galen  defined  fever  as  a  pMematural  heat — *'Calor  prcder. 
TuUuram"  Subsequently  many  other  additional  clauses  were 
added  to  this  definition,  such  as  '* quick  pulse,"  "turbid  urine," 
and  the  like ;  but  still  the  improved  definition  would  not  meet 
the  requirements  of  every  case;  and  now  it  is  fully  recogni^d 
that  of  all  the  clauses  and  phrases  in  the  usual  definitions  of 
fever,  "preternatural  heat"  ia  the  only  one  whose  accuracy  is 
unimpeachabla  In  all  canes,  therefore,  where  fever  is  present^ 
there  are  two  points  to  be  determined ;  namely, — (1.)  The  amourU 
of  the  pretermUwral  heat,  by  accurate  measurement;  (2.)  Ths 
rnnmint  of  iJw  tissue  change,  as  represented  by  an  estimation  of 
the  relative  amount  of  all  the  excreta  to  the  body  weight 
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It  is  the  exact  sequence  of  phenomena  we  desire  to  know  in 
eveiy  case  where  pyrexia  is  present,  as  well  as  the  meaning  and 
oo-relation  of  the  phenomena:  and  usually  symptoms  sufficiently 
diaracteristic  become  developed  and  superadded  to  the  febrile 
phenomena^  by  which  the  physician  is  able  to  define  the  specific 
mtore  of  the  disease  or  fever  as  a  whole,  and  to  say  of  this  case 
or  of  that,  "It  is  a  typhoid  fever,''  or  "It  is  an  ague^''  or  "It  is  a 
iheumatic  Jever,''  or  "a  pneumonia,''  or  "a  dysentery,"  or  any 
otber  form  of  illness  where  pyrexia  is  present,  which  we  are  able 
dinicaUy  to  recognize.  It  is  not  very  long  since  we  were  able  to 
do  this.  Up  till  within  a  comparatively  short  time  ago,  the 
daasification  and  diagnosis  of  "  Fevers"  was  not  such  as  to  dis- 
tiogoish  and  separate  their  varied  forms  and  varieties  from  each 
other.  "  Common  continued  fever,"  for  example,  was  a  comprehen- 
'  aive  name  which  included  many  very  different  types  of  fever;  and 
no  means  of  observation  have  been  of  late  so  exactly  discriminat- 
ing; so  as  to  distinguish  one  form  of  disease  from  another  where 
fever  co-exists,  as  accurate  observations  on  the  temperature  of  the 
patient^  determined  by  the  thermometer.  In  acknowledging  this 
great  &ct,  it  is  important  to  observe  that  the  absence  of  such 
exact  observation,  and  the  trusting  to  general  signs  alone,  have 
hitherto  led  to  great  confusion — a  confusion  which  has  been  most 
unjustifiably  and  unfortunately  increased  by  a  pernicious  system 
— ^becoming  too  common — of  naming  "Fevers"  from  the  place  or 
locality  where  supposed  varieties  of  fever  have  prevailed  as  epi- 
demics; or  by  the  use  of  local  or  provincial  native  names.  For  ex- 
ample, the  Walcheren  Fever,  Levant  Fever,  Mediterranean  Fever, 
Cr^ean  Fever,  Bulam  Fever,  African  Fever,  Fernando  Po  Fever, 
Idsbon  Fever,  Bengal  Fever,  Pucca  Fever,  Gall-sickness  of  the 
Netherlands,  Hong  Kong  Fever,  and  other  names  not  less  barbarous, 
may  be  quoted.  Except  as  matter  of  history,  and  as  beacons  to 
warn  us  from  the  danger  to  science,  let  these  and  such-like  names 
be  consigned  to  oblivion.  With  the  exact  means  at  the  disposal 
of  the  physician  as  aids  to  diagnosis  (and  which  are  about  to  he 
described),  every  variety  of  illness  where  fever  takes  a  part  may 
be  accurately  distinguished,  its  type  recognized,  and  its  place  fixed 
in  nosology ;  or  if  it  should  be  anomalous,  its  exact  departure 
from  the  type  may  be  not  less  accurately  defined  and  described. 

The  phenomena  which   thus  call  for  special  investigation  are 
those  which  are  strictly  related  io  the  development  and  pro- 
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gi'ess  of  the  febrile  state*    They  ought  to  be  determined  b; 

clinical  observatioti  in  all  cases  of  disejise  x^heru  fever  may 
present.    Tlie  facte  to  be  ascertained  am  not  less  fiignificant 
the  abatement,  subsidence,  or  *' defenfescejics*'  of  the  febrile  stal 
than  of  the  advent  of  local  leaiona    The  term  "  d^ferveamnce^  i 
fever,  is  a  comparatively  new  one  in  English  pathology*    It  was 
fii-st  nsed  by  Professor  Wunderlieh,  and  subsequently  adopted  in 
this  country  by  Dr,  ParkeB.     It  signifies  the  period  during  which 
the  tempemture  of  the  fevered  body  is  declining  to  its  nomml 
amount  from  that  intense  degree  of  heat  attained  in  the  state  of 
accession  of  the  febrile  phenomena,    ThiB  "  dsferimcenm"  tnay  he 
sudden,  when  it  is  regarded  as  a  "crims;"  or  it  may  be  gradual, 
and  is  then  described  as  a  *'  lyais*' — the  " insensible  resolution"  of 
the  older  authors  j  or  it  may  be  partly  sudden  and  then  slow, 
when  it  may  be  described  as  '*  wave-like''  with  gradual  and  some-^] 
times  regular  alternations  of  high  and  low  temperature,  as  Dr.] 
Fai*kes  was  the  first  to  point  out  {The  ComposUimi  of  the  tfriM 
in  BeaUh  aTid  J}mase,  ]x  270), 

The  Usefulness  of  the  Thermometer  at  the  Bedside  ia  the  TMagnosia  H 
of  Pyrexia,— One  hundred  and  ten  years  ago  (1754),  Antonius 
dc  H:ien,  the  first  teacher  of  clinical  medicine  in  the  Hospital 
of  Vit'iirm,  impressed  his  pupils  with  the  necessity  of  attend- 
ing to  the  temperature  of  the  body  in  disease,  as  meamtred  hy 
a  iliermometer,  instead  of  being  judged  of  merely  by  the  hand, 
le  showed  that  even  in  the  cold  stage  of  ague,  with  Urn  teeth 
cliattei'ing  and  the  body  shivering,  the  tempemture  of  the  blood  is 
mpidly  rising,  although  the  pallid  skin  may  really  be  colder  than 
usual—its  supply  of  blood   being   diminished   by  the   contmc- 
tion  of  the  blood-vessels.     He  first  demonstrated  vrith  meamired 
aceunu^j  how  much  the  heat  of  the  body  is  augmented  under  the 
influence  of  the  febrile  state ;  and  when  the  crude  appliances  and 
the  rough  instruments  of  a  hundred  years  ago  are  comjmred  with 
the  delicacy  and  refinements  of  "the  instruments  of  precision"  of 
the  present  day,  it  may  be  of  interest  now  to  obsei*ve  how  the      \ 
progress  of  knowledge  and  the  powers  of  modern  research  havafl 
not  suffered  the  valuable  pathological  lessons  to  be  lost  sight  of     * 
which  are  to  be  learned  from  the  clinical  use  of  the  thermometer,      ' 
as  De  Haen  taught  a  hundred  years  ago.     When  the  hand  of  the^J 
physician  alone  is  used  to  judge  of  the  temperature  of  a  patient,  ~ 
or  when  the  feelings  of  the  patient  are  alone  taken  as  a  measure 
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of  bis  temperature,  it  can  easily  be  understood  how  such  kind 
of  observation  is  extremely  fallacious,  doubtful,  and  unsatisfac- 
tory.   The  determination  of  the  amount  of  heat  in  fever  cases  is 
stamped  by  a  much  more  early  appreciation  of  its   importance 
and  value  than  even  in  the  time  of  De  Haen;  for  ever  since  the 
days  of  Hippocrates,  the  Physician  and  the  Surgeon  have  been 
in  tbe  habit  of  applying  the  hand  to  the  skin  of  the  patient,  to 
appreciate  the  presence  of  abnormal  heat;  but  the  practical  appli- 
cation of  the  thermometer  in  place  of  the  hand,  while  it  is 
obviously  a  more  accurate  method,  has  never  come  into  general 
use,  mainly  on  account  of  the  diflSculty  of  getting  instruments 
sufficiently  sensitive  and  trustworthy — instruments,  in  fact,   of 
sufficient  precision.     The  time  and  trouble  required  to  work 
with  crude  and  inefficient  instruments  soon  brought  them  into 
di^nise  and  discredit;  but  now  the  instruments  required  may  be 
obtuned  so  delicate  and  accurate,  and  the  time  they  take  to 
apply  them  is  so  insignificant,  that  the  student  of  medicine  and 
the  physician  have  no  excuse  for  neglecting  to  use  them.     When 
it  is  remembered  also  that  Galen's  definition  of  fever  is  still  the 
one  whose  accuracy  remains  not  only  unimpeachable  but  fully 
demonstrated  and  now  recognized;   that  it  describes  fever  to 
consist    in   "a  preternatural  heat," — it  is  obviously  absolutely 
essential  that  medical  men  should  be  able  to  measure  this  heat, 
and  so  learn  the  significance  of  such  increase  of  temperature  in 
every  case  of  disease  where  fever  may  be  present.     The  careful 
physician  counts  the  pulse  and  the  respirations  in  all  cases  of 
illness;  it  is  now  not  less  incumbent  upon  him  to  measure  the 
Iteat    By   means   of  a  delicate  thermometer  he   has  in   every 
case  of  fever  an  accurate  measurer  of  its  amount;    and    the 
student  of  medicine,  as  one  of  the  earliest  clinical  lessons  in 
hospital  wards,  should  be  taught  to  look  to  the  excreta,  and  to 
the  various  physiological  conditions  of  the  patient,  for  the  pro- 
ducts of  the  metamorphosis  of  tissue  equivalent  to  the  amount 
of  heat  in  each  disease. 

For  physicians  the  thermometry  of  disease  is  practically  im- 
portant jBrom  two  points  of  view,  inasmuch  as, — (1.)  The  con- 
tinuous  daily  use  of  the  thermoTneter  greatly  facilitates  the 
clinical  recognition  of  diseases.  It  aids  the  busy  practitioner 
in  coming  to  certain  and  safe  conclusions;  and  so  relieves  him 
of  much  anxiety  of  mind  in  cases  otherwise  doubtful  (2.)  The 
VOL.  L  D 
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umofthe  the^tnonwier  tends  to  elncidaie  the  Natueal  HiSTOtt^ 
of  all  dwea^es  where  fever  u  present     It  is  propoeed  to  illusimti^ 
this  subject  under  the  following  four  heads: — 

I»  The  InMruments^  Methods,  and  Practical  Rides  for 
ing  and  Recording  the  Temperature  of  the  Euvvan  Body 
Disemes  where  Fever  Tnay  he  iwescnL 

Animal  heat  has  been  determined  in  two  ways;  Bamel)*,  eitliei 
hy  the  ordinary  mercurial  thermometer,  or  by  tbo  theniio*eleetri<r 
apparatuB.    The  latter  is  able  to  indicate  fractions  of  a  degree,  and 
in  this  respect  surpasses  the  powers  of  the  most  delicate  mercurial 
thermometera.     M.M,  Becquerel  and  Ereschet  employed  euch  ta 
apparatus  to  deterroine  the  temperature  of  internal  parts.     The 
apparatus  consisted  of  two  wires,  of  diiFei-ent  metals,  soldered 
together,  and  having  their  fi^e  ends  brought  into  communication 
with  a  therino-dectrie  mnltiplier,  having  an  index  showing  lOths  ji 
of  a  degree.     The  wires  being  passed  through  different  parts  of  th^^l 
body  (like  acupuncture  needles)  indicate  the  temperature  of  tha    il 
tissues  at  the  point  of  contact  of  the  two  metals.     For  exampIe^ — ^ 
pasfiing  the  wires  an  inch  and  a  half  into  the  calf  of  the  leg,  the 
temperature  was  found  to  be  9^""  Fabr.,  while  at  the  depth  of 
third  of  an  inch  it  wbb  only  Oi''  Fahr.,  showing  some  cooling  of 
the  body  towards  the  surface  compared  with  the  interior,     TJie 
superficial  fascia  of  the  biceps  was  nearly  3^  lower  than  the  muscle 
itself. 

But  notwithstanding  the  greater  delicacy  of  the  ihermo^Udf 
apparatus,  a  sensitive  mercurial  thermometer  finely  gi-aduated  is 
the  only  instrument  of  practical  usefulness  as  yet  for  ordinary^ 
clinical  purposes; — and  for  obvious  reasons.  H 

Tlie  Germans,  who  have  been  mainly  instnmaental  in  eluci- 
dating this  subject,  use  thermometei's  which  are  gnuJuated  tosl 
Beanmur*s  or  Centigrade  scales — neither  of  which  are  in  geneiul^ 
use  in  this  country**  These  thermometers  are  cheap,  and 
somewhat  fi^gile,  differing  also  Y^ry  much  from  each  other, — 
so  much  as  even  T  or  4^  If  German  thennometers  are  used,  it 
ia  therefore  necessaiy  to  compai'e  the  thermometer  used  with 
a  standard  one,  and  note  the  differences  helween  every  degree. 
A  tliermomoter  is  bad,  and  all  hut  useless,  if  the  differences 
between  Tarious  degrees  are  unequal,  but  is  quite  serviceable 

•  Mr*  Gnffin,  of  119  BtmhiJI  Row,  haa  been  able  to  import  vefy  good  tbermo- 
sietera  fmm  OoniiaELy,  graduated  m  Falirenlieit  seaJ«, 


I 

xiie 

scle^ 


CLTSaCAL   THHRMOMETEHS   FOR   PHTmOlANa 


K 


if  the  same  Bum  is  to  be  added  or 
laUracied  for  each  degree.  The  price 
rf  inch  an  iDgtrument  is  moderate; 
fcrefore  it  need  not  be  difficult  nor 
ttpensive  for  a  student  to  acquire  a 
ccuDfietent  practical  knowledge  of  "the 
tlenDometry  of  disease  " 

As  it  is   necessary  to  have  a   good 
tierinometer,  with  a  uniform  and  correct 
scale,  having  a  range  from  SS^"  to  1107° 
Fak,   exhibiting    also    oths    Fahr.    of 
denjrte^,  I  have  arranged^  in  a  convenient 
wi>xlen  imse,  with  the  aid  of  Mr.  Casella^ 
the  ftccurate    and    careful    instrument- 
maker  at   23  Hatton  Gardens,  London, 
two  thermometei3  graduated  in  Faliren- 
kit  degrt^eSj   especially  fur  the  use   of 
'Bedioil  men.     Each  Ixix  contains — 
1*  An    Ordinary  but  veil/  Sensitive 
omder,  fig.  A,  made  with  a  curve, 
order  that  it«  bulb  may  be  the  more 
[y  and  fierfectly  fitted  into  the  axilla^ 
kilc  the  stem  W>iug  carried  upwards, 
fenders  the  readiog  in  situ  more  easy. 

SL  A   Straight    ThermomdeTf  fig*   B, 

wtich  being  a  maximum  self-registering 

<n»e  (known  as  "Phillip's  maximum'*), 

doet  not  require  to  be  read  in  aitu,  but 

may  b©  removed  from  contact  with  the 

^part,  and  read  when  convenient.     Both 

■ftermometers  are    graduated   up  to  at 

Hiait  112*  Fahr.,  and  each  degree  is  sub- 

^pvided  into  Jijtha, 

OirecticmB  for  XTie.    I^   The  Curved  Th^- 
V  fig.  A, — Its  bulb  must  be  well  fitted 
the  Ann -pit,  being  introduced  below  the 
llie   akin  covering  the  edge  of  the 
is  major  muscle,  and  so  kept  in  close 
with   the   aUin,   completely  covered 
firmly  eurrcnmdiMl  by  the  soft  parts.     In 


FI«.  A. 


i!«.m 


4 


t 


^ 


1 


tine  IaM  tlifl  real  dMi. 
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very  thin  or  very  old   persons   this  adjustment  i-equires  specml 
The  instrument  must  be   retained  in  situ  during  a  i)eriod  of  not  1© 
than  thrm  minutes;  and  the  height  of  the  mercuty  in  the  gmduat^^ 
stem    must   he    read    white   t^m   timrfiimftMtr   vt  Mill  undlsturhed   in 
{txill^i^  OKTii  heing   taken  that   the  axis  of  vlfiion  f^lls  peipeDdicukrl^ 
on  the  column  of  mercury  in  the  tube. 

IL   The  Siraigld  Th^rmoTtider,  fig.  B, — L    Its  index  must  be  set  be/o 
commencing  to  take  an  ohsen^tioci* 

[N.B.— The  index  is  the  hit  of  mereuiy  detached  from  the  ooluiot  in  tee 

STEM  Oy  TECE  t^^TRtlMEKT.]  ■ 

%  This  index  is  to  be  set  by  hringing  the  bit  of  detached  mewmfy  ' 
down  into  the  clear  part  of  the  stem,  juwt  below  the  lines  which  indicate 
the  degrees.  This  is  done  by  taking  the  bulb  and  stem  of  the  instru- 
ment firmly  in  the  hand,  sod  then  by  a  single  rapid  swirt^  of  tlm  mrm 
the  index  wUl  eomo  down  the  stem;  and  this  swinff  of  tfte  arm  must  fl 
be  repeated  till  the  top  of  the  index  is  at  least  below  the  lines  which 
indicate  the  degrees, 

3.  After  the  index  has  thus  been  set^  the  bulb  of  the  instmment 
may  then  be  applied  to  the  axilla,  the  suiface  of  the  belly,  or  between 
the  tliiglis,  or  any  i>art  which  is  completely  covered;  and  being  retained 
in  close  apposition  (by  sti-apping,  if  necessary)  with  the  surrounding 
soft  parts  for  any  length  of  tiniCj  the  instrument  k  to  be  carefully  and 
gently  removed,  when  the  top  oflJw  inde^ — L  c,  the  end  farthest  from 
tlie  bulb— will  denote  the  maximum  temjyerature  during  the  period  the, 
instmment  has  l>een  in  perfect  contact  with  the  parts, 

IIL  The  Observations  ought  to  be  continuous  daily,  and  regularly 
tiiken  at  the  same  liour  every  day,  throughout  the  whole  i>eriod  of 
sickness.  The  most  useful  periods  for  obsei-vation  are — (L)  Between 
7  and  B  o'clock  in  the  morning;  (2.)  At  noon;  (3.)  Between  6  and 
7  o'clock  in  the  evening ;  (4,)  At  midnight, 

IV,  In  all  observations  of  temperature  the  Pulse  and  the  Kespiratious 
should  be  noted  at  the  same  time* 
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In  the  less  important  cases  the  physician  may  make  at  least! 
one  observation  daily  himself,  and  leave  the  otiiers  to  the  friends 
of  tlie  patient  or  the  nurse,  if  cither  of  them  are  sufficiently 
intelligent*  Tliis  arranf^ment,  however,  ia  only  justifiable  so 
long  as  the  observations  correspond  with  those  typical  of  the 
particular  disoaM,  and  so  long  as  they  are  in  harmony  with 
the  other  general  signs  of  ita  course;  but  as  soon  as  notable 
deviations  from  these  conditions  are  observed,  the  physician 
ought  to  make   the  observations  for  himself.      A  diffci^nco  of 
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one-tenth  R  =  1"*  Fahr.,  or  of  two-tenths   R.  =  2"*  Fahr.,  is 
not  of  any  practical  importance  unless  it  is  persistent. 

In  prolonged  and  severe  cases  an  examination  of  the  records 
of  temperature  made  during  the  course  of  the  disease  will  recall 
to  mind  the  nature  of  the  case  more  effectively  than  the  most 
detailed  written  history.  For  this  purpose  it  is  desirable  to 
exhibit  on  paper  the  daily  thermometric  changes,  in  the  form 
of  an  angular  line  or  a  curve,  and  to  note  in  the  proper  places 
short  memoranda  of  the  more  important  incidents  or  therapeutic 
events  which  have  taken  place  during  the  progress  of  the 
disease.  A  second  and  third  line  may  be  added,  illustrative  of 
the  changes  in  the  pulse  and  the  respiration. 

In  chronic  cases,  when  febrile  attacks  and  their  concomitant 
dangers  may  be  expected,  as  well  as  in  acute  cases,  after  return 
of  the  normal  blood-heat,  one  daily  observation  will  be  found 
sofficieni  This  single  observation  may  be  best  made  in  the 
afternoon,  or  at  that  hour  of  the  day  in  which  generally  some 
apparent  change  takes  place. 

It  is  advisable  to  induce  nurses,  friends,  or  other  attendants 
on  the  sick  (whenever  they  seem  apt  pupils),  to  make  notes  of 
any  considerable  excitement  or  restlessness,  hot  hands,  increased 
heat  of  head,  and  to  consult  at  once  the  thermometer,  were  it 
but  to  convince  themselves  of  being  deceived,  and  perhaps 
tranquillize  the  patient  and  his  friends  when  the  instrument 
does  not  indicate  any  material  increase  of  heat;  but  the  sudden 
appearance  of  any  considerable  increase  of  temperature  would 
always  be  (as  we  have  seen)  a  fact  of  vital  importance. 

It  has  been  recommended  by  some  to  place  the  thermometer 
under  the  tongue,  as  the  best  place.  On  the  contrary,  the  cavity 
of  the  mouth  is  the  worst  place  in  which  the  thermometer  can  be 
put,  because  the  temperature  there  is  continually  varying  accord- 
ing to  the  quantity  and  temperature  of  the  air  used  in  respiration ; 
and  if  the  atmosphere  is  cold,  and  deep  inspirations  are  made, 
large  differences  may  be  observed,  compared  with  the  temperature 
in  the  axilla.  Therefore  it  is  necessary  not  to  trust  to  observa- 
tions made  with  the  thermometer  in  the  mouth. 

In  cases  which  do  not  require  the  most  rigorous  and  extreme 
accuracy  (as  cases  observed  for  the  sake  of  scientific  information 
require),  tkree  to  five  minutes  is  found  quite  sufiicient  in  private 
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practice  for  the  application  of  the  thermometer.  The  simpl 
and  most  conveuieut  way  is  to  heat  the  iiistrument  before  inserts— 
iog  it  into  the  patieot'B  axilla,  just  as  the  surgeon  heats  th^^ 
catheter  beffrre  he  introduces  it  into  the  urethra,  Tliis  may  b^^ 
done  by  holding  the  thermometer  in  the  warm  hand,  or  intc^ 
water  heated  to  a  tem)>crature  of  nearly  30"  R  =  99  5°  Falir 
and,  after  the  instrument  is  properly  placed,  be  satisfied  if  im 
observations  cU  intm^vals  of  one  to  two  minutes  give  escadly  Ui 
miftie  result.  The  rapidity  with  which  the  mercurial  column  rises 
depends  on  the  degree  of  temperature  pi-esent;  and  it  recjuiree  but 
little  experience  to  conclude,  from  the  slowness  or  rapidity  of  the 
rise  of  the  mercurj^  after  lialf  a  minute,  the  approximate  ultimate 
degree  of  heat. 

The  rapidity  of  the  rise  of  temperature  ought  to  be  noted,  M 
erell  as  the  niaxiinimi  height.  If  the  temperature  be  above  the 
iiomial  standard,  a  sensitive  thermometer  will  indicate  the  &ct 
withiti  the  first  minute ;  and  as  the  quickness  of  the  rising  depends 
upon  the  existing  temperature,  the  pliysieian  is  able,  after  some 
experience  in  the  use  of  a  particular  instrument,  to  form  an 
approximative  judgment  of  the  amount  of  rising  of  temperature 
to  be  expected  in  any  particular  ca.se. 

II,  Fluciuiiiions  of  TempBiyxture  wUhin  the  Limits  o/ Health; 
and  the  Co-relatwrt^  of  the  AnimaX  Heat  with  the  Pulse  and  tJte 
Rtsphuiion. 

Several  observers  in  Germany^  France,  England,  and  the  Tropica 
have  now  determined  these  fluctuations  with  great  accuracy, 
so  that  ample  and  sufticient  data  are  on  record  to  fui-nish  A 
standard  for  comparison  in  cases  of  disease. 

With  reference  to  the  narmal  range  of  temperature,  our 
most  trustworthy  information  is  mainly  due  to  Valentin  and 
Traube  'in  Gemiany;  to  Edward.^,  Becquei^l,  Breschet,  and 
Bernard  in  France;  and  to  Dr,  John  Davy  in  England  and  the 
tropica* 

AH  of  them  agree  in  stating  that  the  ranges  of  temperature 
vaty  in  different  part8  of  the  human  body;  but,  as  a  general 
pnietical  result,  it  is  equally  ag!*eed  that  in  tempcmte  regions 
the  nonnal  temperature  at  comiykiely  skdiered  parts  of  tlie 
eurfam  of  the  human  body  amounts  to  984*  Fahr.,  or  a  few 
tanths  more  or  less;   and  a  rising  ^bove  99  o"*,  or  a  depression 
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below  97*3*  Fahr.,  are  sure  signs  of  some  kind  of  disease,  if  the 
increode  or  depression  is  persistent. 

Valentin  proved  by  many  experiments  that  all  warm-blooded 
animals  surrounded  by  an  atmosphere  of  50"*  Fahr.  to  68°  Fahr. 
have  a  temperature  of  about  99 'S"*  in  the  back  of  the  mouth,  the 
rectum,  or  other  accessible  intemjal  parts;  and  at  completely 
fheliei^  parts  of  the  surface  it  is  a  degree  lower,  namely,  98*4!'' 
or  '5^  Dogs  have  a  temperature  similar  to  that  of  men ;  so 
that  a  knowledge  of  thennometry  in  the  diseases  of  animals  will 
prove  not  less  valuable  in  veterinary  pathology  as  in  human, 
and  perhaps  more  so,  inasmuch  as  such  animals  are  deprived 
of  speech  to  express  their  feeling. 

The  observations  of  Dr.  John  Davy,  originally  communicated 
to  the  Royal  Society,  are  the  most  numerous  and  extensive 
in  detail  on  record,  which  indicate  the  fluctuations  of  tempera- 
tare  within  the  limits  of  health.  An  abstract  is  given  in  the 
following  table : — 


FLUCTUATIONS  OF  TEMPERATURE  WITHIN  THE  LIMITS 
OF  HEALTH  (Davy). 

L  In  Temfebats  Rboions  (England). 


1 

1     Fteriod  of  Day. 

1 

Temperatnre  of 
^ody. 

Pulse  per 
Minute. 

Eesplrfttion  per 
liinute. 

Temperature  of 
Boom. 

Morning,     7-8, 
Afternoon,  3-4, 
3fidnight,     12, 

98-74*  Falir. 
97-92«     „ 

58 
55 
55 

16 
15 
15 

50-9*  Fahr. 
64r      ,. 
62*>         „ 

;                             II.  In  Tropical  Regions  (Barbadoes). 

Morning,       6, 
Afternoon,    2, 
Night,    10-11, 

98-07*'  Fahr. 
98-9"       „ 
990O       ^^ 

54 
56 
00 

14 
15 
15 

76-7°  Fahr. 
830*      „ 
79-8*     .. 

The  general  result  may  be  stated  as  follows: — 

1.  In  Temperate  Cumates  the  Maximum  temperature  is  in 
the  early  morning  after  waking:  it  fluctuates  till  nightfall,  and 
is  lowest  about  midnight ; — average  difference,  0'82'*' 

2.  In  Tropical  Regions  the  Minimum  temperature  is  in  the 
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early  momiDg  after  waking;  it  fluctuates,  and  Is  liigLest  during| 
the  day,  | 

3.  Average  tempeinture  throughout  the  jear^  98*4**  Fahr^^thol 
temperature  of  the  air  averaging  55  5^  Fahr,  I 

The  observations  of  Dr.  Davy  and  of  Edwards  have  showml 
that  the  amount  of  animal  heat  may  be  considerably  alteredl 
by  a  number  of  collateral  circumstances*  But  the  great  dis*! 
tinction  between  these  alterations  of  temperAture  in  health,] 
and  those  which  are  the  result  of  disease,  is,  that  these  varia- 1 
tions  are  generally  temporary  and  within  narrow  liioits, —  j 
amounting  to  mere  fractions  of  a  degree, — rarely  more  than  I 
from  18°  Fahr.  to  36"  Fahr.  (Valentin  and  Davy),  whereaaj 
those  which  are  due  to  disease  are  pemstent  bo  long  as  thel 
disea.se  exists. 

The  following  are  the  collateiiil  circumstances  which  mainly 
influence  animal  heat  in  our  daily  life^  and  which  require  to  be  j 
remembered  in  oi-der  that  erroneous  conclusions  may  not   be  i 
dT^wn':~{\.)  Actiim  ewerclse  (not  earned  to  the  ext^^nt  of  exhaust- j 
iug  fatigue)  raises  the  temperature  proportion.'dly  to  the  degree 
of  muscular  exertion  made.     (2.)  Exposu7^e  to  cold  without  exercise 
lowers  the  temperature.     (3.)  SuMained  mental  exertion  reduc<isj 
temperature  about  half  a  degree.     (4>)  Tlic  amount  of  heat  is  also^ 
at  first  reduced  ailter  a  full  meal  and  the  use  of  alcohol ;  but  it 
rises  again  as  digestion  advances,     (5.)  There  are  diurnal   flue* 
tuations  capable  of  being  thus  determined,     (6.)  The  temperature 
of  the  body  rises  with  the  temperature  of  the  air;  and  sudden 
transitions   from   a  cold  to   a   hot  climate    induces  a   feverhih 
stivte  marked  by  increase  of  temperature,  accelerated  action  of     i 
the  heart,  and  quickened  respimtion,  especially  on  bodily  exer^fl 
tion.     (7.)  The  average  temperature  within  the  byyjnc^  is  nearly  " 
1°  Fahn  higher  than  in  temperate  regions.      (8.)  The  temper- 
ature is  more  readily  and  rapidly  affected — ^more  sensitive,  so 
to  speak — than  either  the  pulse  or  the  respiration;   and  this  ia 
especially  the  case  in  disease. 

The  amount  of  abnormal  increase  of  tcmpeniture  is  usually 
proportionate  to  the  degree  of  frequency  of  the  pulse,  and  to  the  fl 
other  signs  of  general  disea.se.     Yet  such  congruity  of  phenomena  " 
18  sometimes  in  purt  or  wholly  absent  or  incomplete ;  and  in  tlie 
cases  in  which  a  dispraportion  or  incongruity  exists  between  the 
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increase  of  temperature  and  the  pulse  or  other  febrile  phenomena, 
it  is  the  accurate  measurement  of  the  temperature  which  is  most 
of  all  to  be  relied  upon.  As  a  general  rule  the  co-relation  of  pulse 
and  temperature  may  be  stated  as  follows,  namely : — *'An  increase 
of  temperature  of  one  degree  ahove  98°  Fahr.  corresponds  with 
an  increase  of  ten  becUs  of  the  pulse  per  mimUe,  as  in  Hie 
following  table : — 


Temperature 

of  98"    .    . 

.     Corresponds  with  a  pnlno  of  60 

— 

99**    .     . 

-                  -70 

— 

lOO-    .     . 

—                  —              80 

— 

lor   .    . 

—                  —              90 

— 

102"    .     . 

—                  —            100 

— 

103*    ..     . 

—                  —            110 

— 

104^    .     . 

—                  —            120 

— 

105'    .     . 

—                   —             130 

— 

106*    ..     , 

—                   —140 

III.  Ranges  of  Temperature  in  Disease. 

Having  satisfied  ourselves  as  to  the  delicacy  and  accuracy  of 
the  thermometer,  and  obtained  a  standard  for  comparison,  we 
are  prepared  to  appreciate  the  range  of  temperature  in  febrile 
disease  as  measured  by  the  thermometer. 

The  maintenance  of  a  normal  temperature,  within  the  limited 
fluctuations  just  noticed,  under  all  these  varying  influences  gives 
a  complete  assurance  of  the  absence  of  anything  beyond  local 
and  unimportant  disturbances ;  and,  long  before  the  subject  was. 
worked  out  so  thoroughly  as  it  has  been,  it  was  often  casually 
observed  that  any  acute  disease,  however  slight,  elevates  abnor- 
nially  the  temperature  or  animal  heat;  "and  its  imdue  degree  of 
elevation  (as  Dr.  Davy  clearly  enunciated)  is  some  criterion 
of  the  intensity  of  the  diseased  action"  {Physio,  JResearches, 
vol  L,  p.  56.)  In  short,  it  is  now  placed  beyond  a  doubt  by 
the  observations  of  Gierse,  Roger,  Valentin,  Von  Baerensprung, 
Wunderlich,  Friedlander,  Virchow,  Traube,  Jockmann,  Greis- 
inger,  Billroth,  and  others,  in  Germany;  by  M.M.  Becquerel, 
Breschet,  and  Bernard,  in  France ;  by  Parkes,  Jenner,  and  Ringer, 
in  this  country,  that  while  this  preternatural  heat  varies  in 
amount  in  different  diseases  in  different  persons,  and  at  different 
times  of  the  same  day,  it  is  this  preternatural  heat  which  is 
the  essential  symptom  in  fever,  which  proves  fever  to  be  present, 
and  which  exists  to  the  extent  of  4°,  6°,  or  even  S""  Fahr.  over 
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the  natural  limits  of  health,  which  averages  98''  Fahr,  and  mtis^| 
bo  judged  of  by  the  temperature  in  the  axilla,  as  indicated  bj^H 
tlie  tliermometer.  This  pretematuml  heat  is  never  absent  U^| 
fever,  and  without  it  fever  cannot  be  said  to  exi^t.  Kigoi^J 
which  is  also  soraetimes  present,  is  a  mere  peripheric  ph<»^| 
nomenon,  and  the  coldness  of  the  skin  a  subjective  sensatioQ^J 

^produced  by  the  state  of  the  peripheral  nerves,  and  not  due  t^H 
any  actual  decline  of  temperature.  **  While  the  outer  parts  fee|^| 
cold  to  the  bystander,  the  inner  parts  are  abnormally  warm^| 
While  the  outer  parts  freeze,  the  inner  bum"  (YmoHOW|H 
Paukes,  Jenneu).  H 

There  are  many  cases  now  on  record  in  which  tlie  physician^H 
withont  tlierraometric  observation  does  not  appreciate  the  exlst^S 

^ence  of  fever  or  of  danger.     Wunderlich  gives  nninerous  examples  ^ 

^  of  this;  but  long  before  he  brouglit  this  subject  m  forcibly  U^M 
tlie  notice  of  medical  men,  we  have  tlie  testimony  of  Dr.  JohdH 

^  Davy  in  this  country,  given  quite  incidentally,  and    therefore 
all  the  moi-e  valuable  as  an  unliiassed  testimony  of  the 
fulness    of   the    thermometer    in    detecting    latent  disease 
otherwise  indicated    by  geneml  symptoms.      When  Dr*    Dav| 
was  collecting  his   extensive   obsei^v^ations  on   the   nonnal   tem*" 
peratnre  of  the  body,  he  was  surprised  to  find  that  one  person 
exhibited  for  many  weeks  a  persistent  temperature  of  lOV  Fahr. 
This  person  was  a  lunatic  soldier,  and   Dn  D^vj  rememl>ered 
that  the   insane  do  not  seem  to  suffer  from  cold  nor   heat  lii 
ordinary  individuals,  and  that  there  are  certain  organic  le^ioi] 
which   are  apt  to  occur  in  them  unaccompanied  by  the  usua 
eymptoros.     For  example,  tubercle  and  cavities  of  the  lungs  occ 
without  cough  or  difficult  bniatliing;  and  although  no  wm^nic 
nor  any  indication,  may  bo  given,  the  disease  nans  its  course,  ten 
minating   in   death  as  certainly  and  as   rapidly  as  if  indicated 
b}'  tlie  ordinary  train  of  symptoms.     Discovering  as  it  were  by 
accident  that  the  tompemture  in  this  lunatic  was  as  high  as  Wii 
Fahr,  and  that  his  pulse  was  rapid,  Dr.  Davy  s  attention 
more  particularly  called  to  his  state ;  and  although  the  man  madd 
no  complaint,  but  had  a  good  appetite,  witli  his  digestive  func 
tions,  so  far  as  was  known,  acting  well,  yet  disease  of  the  lungs" 
was  thus  discovered;  and  the  lunatic  died  in  a  month,  of  acute, 
tuberculosis,  not  otherwise  expressed  l>y  symptoms  beyond 
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great,  persistent,  and  continuous  elevation  of  temperature  thus 
incidentally  noticed  There  were  ulcers  of  the  laryTix  found  after 
death,  but  there  had  been  no  affection  of  the  voice ;  there  were 
vmicas  and  tvberclea  in  the  lungSy  but  there  had  been  no  cough ; 
there  were  tdceratioTia  of  the  intestines,  but  there  had  been  no 
diarrhoea;  there  was  disease  of  the  testes,  vesiculce  semincdes, 
and  prostate,  of  a  severe  kind,  but  these  lesions  had  been  equally 
latent  during  life,  except  hardening  and  enlargement  of  the 
testicle  without  pain, — ^all  which  conditions  were  only  casually 
observed. 

In  tills  very  instructive  case  a  temperature  of  six  degrees  Fahr. 
above  the  normal  standard  was  the  earliest  indication  of  disease 
{Beaearches,  Physiological  and  Anatomical,  vol.  i.,  p.  206). 

Bat  it  is  mainly  to  Wunderlich,  the  Professor  of  Medicine  in 
Leipsic,  that  we  are  indebted  for  an  elaborate  exposition  and 
penevering  advocacy  of  the  usefulness  of  daily  records  of  the 
temperature  of  fever  patients,  and  the  constant  employment  of 
tbe  thermometer  as  a  means  of  diagnosis  at  the  bedside.  On  this 
subject  he  has  written  much,  from  an  extensive  experience, 
embracing  at  least  half-a-million  exact  thermometric  observations, 
following  the  continuous  progress  of  individual  diseases,  the 
results  of  which  he  compared  in  more  than  5,000  patients.  He 
constantly  employs  the  thermometer  in  his  private  practice,  and 
bears  unqualified  testimony  to  its  sterling  value  in  the  early  de- 
tection of  disease,  and  as  often  furnishing  an  important  guide  to 
treatment.  When  the  physician  once  becomes  accustomed  to  this 
method  of  investigating  disease  he  regards  the  daily  employment 
of  tbe  thermometer  as  indispensable,  for  it  imparts  a  certainty  to 
bis  observations,  attainable  by  no  natural  penetration,  and  which 
no  other  method  of  investigation  can  convey  {Medical  Times 
tmd  Gazette,  June  19, 1858,  and  September  28,  1861). 

More  detailed  results  are  published  by  the  assistants  or  pupils 
of  Wunderlich,  in  the  Archives  fur  Physiologishe  Heilkunde,  1860, 
p.  385,  and  1861,  p.  433;  and  the  principal  conclusions  have  been 
rommed  up  by  Wunderlich,  himself,  in  his  Handbuch  der 
Paihologie.  From  these  sources  the  information  given  in  former 
editions  of  this  text-book  was  originally  compiled. 

Wunderlich  gives  some  striking  instances  of  disease  being 
indicated  by  thermometric  observation  before  it  could  be  detected 
by  any  other  means: — 
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Tn  ague,  ^ev^ml  hours  previous  to  the  paro^tysm^  tbe  tem| 
peraturo  of  the  trunk  of  the  patient's  body  begins  to  rise ;  sum 
when  the  disease  seems  to  have  disappeared,  an  increaBe  of  ienM 
pemture  naay  be  detected  to  occur  periodically,  tid accompanied 
by  any  other  sj^nptom.  So  long  as  this  periodic  lise  ol 
temperature  continues,  the  patient  is  only  apparently,  buj 
not  really  cured.  I 

In  typhoid  fever,  during  the  exacerbations  especially,  thMfl 
of  temperature  or  its  abnormal  fall  will  indicate  what  is  A^H 
to  happen  three  or  even  four  days  before  any  change  in  tli] 
pulse  J  or  other  sign  of  mischief,  has  been  observed.  A  gudden  ana 
marked  reduction  of  temperature  has  thus  denoted  h^morrfaigi 
from  the  sloughs  of  Peyer's  patches  in  typhoid  fever,  seven 
days  before  it  appeared  in  the  stools,  A  case  of  this  kind  il 
recorded  by  Dn  Parkes.  It  occurred  in  a  female  twenty-fiva 
years  of  ago,  DiBiThcea  was  considerable,  and  blood  was  iargeljj 
passed  in  fluid  stools  the  night  before  the  17th  day  of  the  feved 
On  the  morning  of  that  day  the  temperature  wa.^  as  low  ai 
93''  Fahr.,  rising  in  tlie  evening  to  101°  Fahn  j 

It  is  rare,  however,  that  a  definite  diagnosis  or  prognosis  om 
bo  based  on  a  single  observation;  but  sometimes  it  may  111 
sufficientj  as  in  the  following  instances: —  j 

IMien  the  temperature  ia  increased  beyond  99^5*'  it  meTelj 
shows  tlint  tlie  individual  is  ill^  and  suffering  from  some  diseasd 
and  that  when  considerably  raised,  as  with  a  temperature  cl 
101"  to  105*,  the  febrile  phenomena  are  severe;  that  when  I 
great  height  is  reached,  as  at  tenipei-atures  above  105"*  Fahi^ 
the  patient  is  in  imminent  danger;  and  that  with  a  risin| 
temperature  above  106'  Fahr,  to  108^  or  lOg*"  Fahr,  a  fatal 
issue  may  almost  without  doubt  be  expected  in  a  comparativelj 
short  time.  The  highest  temperatures  before  death  have  beei 
observed  in  cases  of  scarlet  fever  and  of  tetanus.  | 

A  definitive  dingnosis  may  also  be  based  on  a  single  observatioaj 
under  the  f ol lo w i ng  ci r cu m s ta n ces :  —  i 

A  peimm  who  j^estorday  was  healthy,  exhibits  this  morning  i 
temperature  above  104**  Fabn,  is  almost  certainly  the  subject  d 
an  attack  of  ephemeral  fever  or  of  ague ;  and  should  the  tempem^ 
ture  rise  up  to  or  beyond  106  3"  Fahr,  the  case  will  certainly  tun 
out  one  of  ague  or  some  other  form  of  malarious  fever,  | 

Again,  a  person  under  eighteen  years  of  age  shows  the  genera] 
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gjrmptoms  of  what  look  like  typhus  fever  but  one  evening  during 
the  second  half  of  the  first  week  or  first  half  of  the  second  week 
the  temperature  of  the  body  sinks  below  103-3**  Fahr.,  without 
any  external  cause,  it  is  a  sure  sign  that  the  fever  is  not  typhus. 
Again,  in  a  patient  whose  temperature  rises  duiing  the  first  day 
f  of  illness  up  to  106"*  Fahr.,  it  is  certain  he  does  not  suffer  from 
fypbus  nor  typhoid ;  and  of  a  patient  who  exhibits  the  general 
typical  signs  of  pneumonia^  but  whose  temperature  never  reaches 
101 T*  Fahr.,  it  may  be  safely  concluded  that  no  soft  infiltrating 
exudation  is  present  in  the  lung. 

Again,  if  a  patient  suflfer  from  measles,  and  retains  a  high  tem- 
perature after  the  eruption  has  faded,  it  may  be  concluded  that 
some  complicating  disturbance  is  present. 

Single  observations  with  other  means  of  diagnosis  will  often 
determine  whether  the  disease  is  one  of  danger  or  not. 

In  typhoid  fever  a  temperature  which  does  not  exceed  on 
any  evening  103*5**  Fahr.  indicates  a  probably  mild  course  of  the 
fever — and  especially  if  the  increase  of  tempemture  takes  place 
moderately,  towards  the  beginning  of  the  second  week.    A  temper- 
ature of  105**  Fahr.  in  the  evening,  or  of  104?**  Fahr.  in  the  morning, 
shows  that  the  attack  is  a  severe  one,  and  forebodes  danger  during 
the  third  week ;  on  the  other  hand,  a  temperature  of  101  7°  Fahr. 
and  below,  in  the  morning,  indicates  a  very  mild  attack,  or  the 
commencement  of  convalescence.     In  pneumonia  a  temperature  of 
104**  and  upwards  indicates  a  severe  attack.     In  acute  rheumatism 
a  temperature  of  104**  is  always  an  alarming  symptom,  foreboding 
danger,  or  some  complication  such  as  pericardial  infiammation. 
In  a  case  of  jaundice  otherwise  mild,  an  increase  of  temperature 
iodicates  a  pernicious  turn.     In  a  puerperal  female  an  increase 
of  tem{>eraturc  indicates  approaching  pelvic  infiammation.     In 
tuberculosLS  an  increase  of  temperature  shows  that  the  disease 
18  advancing,  or  that  untoward  complications  are  setting  in. 

In  short,  a  fever  temperature  of  104**  to  105**  Fahr.  in  any 
disease  indicates  that  its  progress  is  not  checked,  and  that  com- 
plications may  still  occur. 

But  it  is  by  continuous  daily  observations  that  the  most  im- 
portant residts  have  been  arrived  at,  especially  in  the  hands  of 
Wunderlich,  Griesinger,  Traube,  Bilroth,  Parkes,  Jones  of  Augusta, 
Ringer,  and  others  who  are  now  working  most  actively  in  this 
field  of  labour. 
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Certain  febrile  diseases  liave  been  found  to  have  typical  rangeffl 
or  daily  fluctoations  of  tempeimture,  throughout  their  coui'se.     Ini 
pure  unmixed  and  uncomplicated  cases  this  is  found  to  be  sol 
constant  that  the  ditferential  diagQOiia  may  be  established  bj^ 
Laccurate  observ^ation  of  the  temperature  continuously  from  day  to 
pdfty.    Tills  has  now  been  determined  especially  in  eases  of  mala* 
nous  fever,  tjphus,  t^^phoid  fever,  small-pox,  scarlatina,  measle 
rheumatism,  pyaemia,  pneumonia,  acute  tuberculosis*     In  each 
theae  diseases  the  temperature  is  one  of  the  most  certain  (althou^ 
not  the  only)  means  for  determining  the  real  state  of  the  patient 
as  regards  morbid  disturbances  or  complicatiouB,  and  a  cai^fiil , 
observation  of  temperature  from  day  to  day  is  indispensable  forJ 
judging  as  to  the  prognosis.     Frequently  it  affords  the  best  audi 
ultimate  means  of  deciding  in  doubtful  cases,  aud  often  it  is  thtl 
best  corrective  of  a  too  basty  conclusion ;  for  example,  the  chamc-j 
teristlc  variations  of  the  temperature  in  a  typical  case  of  enteriM 
intestinal,  or  typhoid  fever,  are  of  such  a  kind  that  they  are  nc 
found  in  any  otljer  disease.     Intestinal  catarrh,  severe  forms  ot 
pneumonia,  makrious  fever,  acute  tuberculosis,  meningitis,  somfl 
stages  of  Bright's  disease,  may  each  simulate  typhoid  fever,  and 
may  exhibit  some  of  its  most  characteristic  symptoms;  but  ol 
vation  with  the  thermon^eter  as  to  the  patient  s  temperature  fron 
day  to  day,  will  at  once,  or  after  a  very  few  days,  establish  thai 
distinction  witli  cei-tainty. 

In  the  course  of  many  diseases,  whose  diagnosis  has  boei 
accurately  determined,  if  the  tempeniture  departs  from  its  nor 
or  typical  ninge,  the  thermometer  will  furnish  the  best  and  thai 
earliest  indiaition  of  any  untoward  event,  such  as  the  additionaLl 
development  of  disease,  or   other  visceral   complications  in   itai 
Lr  course. 

'      Wlien  once  the  typical  range  of  temperature  (normal,  as  itj 
were,  of  the  particular  disease)  is  determined,  a  basis  is  laid  for 
appreciating  irregularities  or  complications  in  its  course  in  par^^ 
ticular  cases.     For  example,  a  patient  exhibits  symptoms  of  fevetr^ 
of  the  typhoid  type,  but  during  the  progress  of  tbe  6rst  weaki 
bis  temperature  becomes  normiU,  for  however  short  a  space  of* 
Llime; — the  occurrence  of  this  event  proves  that  the  fever  is  not 
iwhat  it  was  supposed  to  be.     Again^  a  patient  may  suffer  from 
nil  the  general  symptoms  of  incipient  pneumonia;    but  thero« 
tt  doubt  as  to  whether  infaix^tion  of  the  lung  lias  t&ken 
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placa    The  sputa  being  suppressed,  or  not  procurable,  does  not 

assist  the  diagnosis.    If,  however,  the  temperature  is  found  to 

be  normal,  it  is  certain  that  no  croupous  exudation  has  taken 

place  in  the  lung,  and  that  there  is  no  pneumonia.     Again,  if  a 

tabercolous  patient  has  a  sudden  attack  of  haemoptysis;  and  if 

f    the  temperature  of  his  body  is  normal  during  and  subsequent  to 

the  attack,  no  re-active  pneumonia^  nor  any  exacerbation  of  the 

toberculous  exudation  need  be  expected.     This  is  a  new  field 

q)en  for  investigation  in  cases  of  phthisis. 

Again: — In  all  cases  of  convalescence,  so  long  as  the  defer- 
▼eaoence  proceeds  regularly  as  measured  by  the  temperature,  no 
relapses  need  be  feared :  on  the  other  hand,  delayed  defervescence 
in  pneumonia,  the  persistence  of  a  high  evening  temperature  in 
typhus  or  typhoid  fever,  or  the  exanthemata,  and  the  incomplete 
attainment  of  normal  temperature  in  convalescence,  are  signs 
of  great  ^gnificance.  They  indicate  incomplete  recovery,  super-' 
vention  of  other  diseases,  unfavourable  changes  in  the  products 
of  disease,  or  the  continuance  of  other  sources  of  disturbance 
requiring  to  be  carefully  examined  into.  The  onset  of  even  a 
sligbt  elevation  of  temperature  during  convalescence  is  a  warning 
to  exerdse  careful  watching  over  the  patient,  and  especially  for 
the  maintenance  of  a  due  control  over  his  diet  and  actions. 

Continuous  daily  observations  by  the  thermometer  thus  teach 
the  typical  laws  of  particular  forms  of  fever,  and  supply  the 
grounds  or  basis  by  which  it  is  determined  whether  any  in- 
dividual case  is  progressing  as  it  ought  to  do.  Such  knowledge 
eui  only  be  acquired  by  repeated  observation  of  numerous  cases ; 
and  deviations  from  the  normal  temperature  in  certain  diseases 
are  stable  in  proportion  to  the  typical  character  and  full  develop- 
ment of  the  particular  disease.  But  even  in  such  diseases  we 
may  have  an  increase  or  decrease  of  temperature  proper  to  the 
disease  brought  about  by  accidental  influences.  Such  instability, 
however,  is  only  tempoi-ary,  and  of  short  duration,  when  the 
(ueidentaZ  influences  act  but  transitorily.  For  example,  the 
temperature  proper  to  the  disease  may  be  lowered  under  the 
influence  of  a  profound  sleep,  bleeding,  epistaxis,  the  relief  of 
constipation  or  of  the  retention  of  urine,  and  the  like ;  or  it  may 
be  raised  after  excitement  of  a  mental  kind.  But  any  such 
alterations,  unless  they  are  dependent  upon  a  change  in  the 
disease-prooess  itself,  wUl  become  effaced  after  twelve  or  twenty- 
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four  hours  at  the  most,  when  the  temperature  again  resumes  tlifl 
typical  cbaiueter  diagnostic  of  the  particular  disease.  In  coafl 
tinued  fevers  the  temperature  is  generally  less  high  in  th^| 
moniing  than  in  the  evening.  H 

Stabilitj'  of  temperature  from  morning  to  evening  is  a  gooi^| 
sign;  on  the  other  hand,  if  the  tetiiperatare  remains  stable  &aiiH 
evening  till  the  morning,  it  is  a  sign  that  the  patient  is  gettin^| 
or  will  get  worse.  H 

When  the  temperature  begins  to  fall  from  the  evening  tifl 
the  morning,  it  is  a  sure  sign  of  improvement;  on  the  otbifl 
hand,  a  rise  of  temperatni*e  from  the  evening  till  the  mormnH 
is  a  sign  of  his  getting  worse.  H 

When  it  is  found,  in  a  bad  case  of  typhoid  fever,  that  somH 
morning  about  the  third  week  the  temperature  has  fallen  to  99'5fl 
the   repanitive   stage   has  commenced — the   healing   of   PeycT^' 
patches;  and  when  a  similar  fall  of  tempemture  is  observed   i^ 
the  evening,  convalescence  has  commenced,  fl 

In  pneumonia,  when  a  marked  ftill  of  tempemtm*e  occurs  ^H 
the  evening,  the  period  of  crisis  has  arrived.  ■ 

In  measles,  when  the  maximum  severity  of  the  emptive  sta^| 
has  been  reached,  the  temperature  falls.  ■ 

A  sinking  from  a  considerable  height  down  to  a  normal  teiifl 
perature  suddenly  (within  twenty-four  hours),  occurs  in  a  fev 
exanthemata, — measles,  variola,  rarely  in  pneumonia,  typhus,  aafl 
pyaemia.  H 

In  tuberculosis,  especially  in  its  acute  form,  the  persisteifl 
maintenance  of  an  uniformly  high  temperature  will  alone  shoH 
that  no  arrest  in  the  pi'ogress  of  tiie  disease  has  occurred.  S 

The  co-relation  of  pulse,  respiration,  and  terapei-ature  is  ofl 
great  im|iortance  to  be  detennined  in  many  acute  diseases;  anfl 
especially  in  pneumonia,  if  the  mean  of  the  tempeniture  is  qoH 
above  10-t^  Fahr.,  and  that  of  tlie  pulse  is  not  above  120  in  fl 
minute,  and  the  mean  of  tlie  respirations  not  over  40  in  the  samH 
time,  the  case  must  be  considered  a  slight  one ;  and  if  the  patienfl 
is  otherwise  healthy,  he  will  surely  l>egin  to  get  well  in  from  eighfl 
to  twelve  days,  without  any  medical  treatment  beyond  attentioH 
to  antiphlogistic  regimen*  ■ 

Convalescence  is  known  to  commence  when  the  disease-prooe^J 
ends;  and  this  precise  point  can  only  be  fixed  by  continuoufl 
thermometric  observation.    The  morbid  process  does  not  end  tijH 
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the  normal  temperature  of  the  body  returns,  and  maintains  itself 
unchanged  through  all  periods  of  the  day  and  night 

Regularly  continuous  observations  of  the  temperature  exhibit 
the  precise  point  at  which  the  disease-process  terminates,  and  the 
degree  of  its  complete  development.  When  this  point  has  been 
determined  on,  a  retrospective  view  may  be  taken  of  the  character 
of  the  disease,  as  to  the  purity  of  its  typical  form  or  its  com- 
plexity, and  a  prognosis  may  be  hazarded  as  to  the  probability 
or  doubtfulness  of  recovery.  The  morbid  process  has  not  ter- 
minated till  the  normal  temperature  of  the  body  returns,  and 
remains  unchanged  in  the  evenings  and  throughout  all  periods  of 
the  day.  The  transition  from  the  febrile  state  into  defervescence 
is  either  slow  (lysis)  or  rapid  (crisis).  A  regularly  continuous 
defervescence  is  always  a  sure  sign  of  convalescence.  Its  occur- 
rence will  save  other  investigations:  irregular  defervescence,  on 
the  contraiy,  indicates  a  disturbed  and  protracted  course  of 
convalescence,  which  requires  careful  watching  and  judicious 
nursing. 

It  is  of  practical  importance  to  know  that  the  fall  of  tem- 
perature during  the  period  of  recovery,  in  cases  of  considerable 
morning  remissions,  as  well  as  in  those  of  continued  defer- 
vescence, may  be  abnormally  large,  and  sink  as  low  as  28**  K. 
=  95°  Fahr.,  or  even  lower.  Such  events  constitute  collapses 
during  defervescence,  which  must  be  counteracted  by  artificial 
heat,  the  administration  of  warm  drinks,  or  even  of  such  stimu- 
lants as  wine  or  camphor,  unless  some  unexpected  new  danger 
should  interfere   with  an  otherwise  favourable  course   of   the 


During  convalescence  the  recurrence  of  a  high  temperature 
is  generally  the  first  sign  of  an  approaching  relapse,  or  the  onset 
of  a  new  disease,  the  characteristic  symptoms  of  which  it  may 
precede  by  several  days.  Tlie  persistence  of  even  an  inconsider- 
able degree  of  abnormal  temperature  after  apparent  return  to 
health  is  a  certain,  and  frequently  for  a  long  time  the  only, 
agn  of  incomplete  recoveiy,  or  the  existence  of  some  lingering 
secondary  disease.  Thus  the  temperature  should  be  closely 
watched  during  convalescence;  and  the  thermometer  should  be 
applied  every  other  evening  at  the  very  least.  As  long  as  the 
temperature  remains  normal,  nothing  need  be  feared ;  but  every 
rise  of  temperature  should  act  as  a  warning.    It  may  be  due  to 
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mere  error  In  diet  or  to  lea^Dg  bed  too  early;  but  in  sucb  cnseS 
the  temperature  soon  sinks  again^  on  greater  precautions  being 
taken. 

Regularly  continuous  observations  on  tb©  temperature  alone,  or 
in  connection  with  other  symptoms,  may  enable  the  phymdan  U^ 
predict  a  iktal  issue  with  certainty,  or  the  probably  near  appi 
of  death.  On  this  point  one  of  two  conditions  may  be  obsen- 
— (1,)  The  temperature  may  rise  continuously  and  considerabl 
above  SS**  R,^  106  2""  Fahr,,  when  it  m  a  bad  sign;  or  it  may  ev 
reach  34?°  R:=^110°  Fahr.,  when  a  fatal  issue  is  almost  certaii 
and  it  not  uiifrequently  happens  that,  after  the  apparent  occurren« 
of  death,  the  temperature  still  continues  to  rise  one  or  two*t<3ntb& 
R^l''  or  2""  Fahr,  the  cooling  of  the  body  taking  place  \trf 
slowly,  Wunderlich  records  a  case  of  spontaneous  or  rheumatic? 
tetanuSj  in  which  the  temperature  exceeded  the  maximum  tbafc 
has  ever  yet  been  observed  in  any  disease.  Tlie  heat  only  begais- 
to  inci'ease  within  the  last  twenty-four  hours  before  dcAth; 
but  the  other  symptoms  before  that  time  bad  been  very  violent* 
the  respirations  being  accelerated,  and  the  pulse  at  102,  During 
the  night  previous  to  death  the  temperature  suddenly  rose  3*3' 
Fahr.,  whilo  the  velocity  of  the  pulse  and  the  frequency  of 
*the  respirations  diminished,  and  the  other  symptoms  did  not 
increase  in  severity,  Sliortly  before  death  the  heat  rose  to 
110*75''  Fahn,  the  pulse  being  then  at  ISO;  and  at  the  moment 
of  death  the  thermometer  was  at  112*5''  Fahr.  After  death  the 
temperature  still  rose,  and  was  found  to  be  1138°  Fahr  an  hour 
after  thefiital  event.  It  then  slowly  diminished;  and  thirteen 
and  a  half  hours  after  death  the  temperature  had  not  yet  fallen 
to  the  normal  average  of  the  living  body.  fl 

(2.)  The  temperature  may  become  more  or  less  modeTute^ 
while  the  pulse  is  increased  in  frequency,  and  the  other  symptoms 
become  more  and  more  threatening.  Such  diminution  of  tem- 
perature, amidst  conditions  which  do  not  harmonize  with  iti^ 
must  be  regarded  as  a  pretty  certain  sign  of  approaching  rlts- 
solution.  ■ 

But,  on  the  other  hand,  there  are  cases  in  which  the  obser- 
vation of  the  temperature  jnelds  the  most  favourable  signs  for 
prognosis.  For  example,  when  it  is  found,  xA  a  bad  case  of 
typhus  fever,  that  the  tempei-ature  has  fallen  some  morning  to 
SO*  R.  =  99*5^  Ftthr,,  we  know  that  the   reparative  stage  is 
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entered  upon;  and  when  a  similar  fall  of  temperature  is 
observed  in  the  evening,  convalescence  has  commenced.  In 
pnmmonia,  when  a  marked  fall  of  temperature  occurs  in  the 
evening;  it  shows  that  the  period  of  crisis  has  arrived.  When 
the  temperature  falls  in  measles  the  maximum  severity  of  the 
eruptive  stage  has  been  reached;  and  when,  in  the  first  stage 
of  variola^  we  observe  a  quick  return  to  the  normal  temperature, 
we  may  feel  certain  that  a  slight  form  of  the  disease,  &ee  from 
danger,  is  likely  to  ensue. 

A  decrease  of  temperature  below  the  normal  heat  is  rare.  It 
happens  sometimes  transitorily,  announcing  thereby  a  favourable 
crisis,  by  preceding  the  return  to  a  normal  temperature.  It  is 
also  met  with  sometimes  during  the  morning  remission  of  remU- 
ttni  fever;  also  during  the  apyrexia  of  mtermittents;  in  acute 
collapee,  preceded  or  not  by  fever;  in  chronic  wasting  diseases; 
and  sometimes,  also,  on  the  approach  of  death. 

A  remarkable  inequality  in  the  distribution  of  the  temperature 
over  different  parts  of  the  body  (face,  hands,  feet,  &c.)  may  occur 
during  the  shivering  preceding  fever,  in  collapse,  and  in  the 
agony  of  approaching  dissolution.  Sometimes,  also,  such  unequal 
distribution  may  occur  in  disorders  of  the  chest  and  abdomen,  in 
some  local  skin  diseases^  and  in  partial  paralysis.  This  fact  is  not 
of  importance  or  utility  for  diagnosis  or  prognosis;  but  it  requires 
to  be  known,  in  ordw  that  erroneous  conclusions  may  not  be 
drawn. 

IV.  Of  the  Banges  of  Temperature  in  Diseases  where  Fever  is 
prestnt,  as  related  to  tiie  Amount  of  the  Excreta. 

The  particular  degree  of  heat  in  every  febrile  disease  is  repre- 
aented  by  something.  The  physician  sees  the  fevered  patient 
wasting  before  his  eyes.  Every  tissue  is  wasting,  and,  in  co- 
relation  with  the  excessive  generation  of  heat,  how  is  this  waste 


To  Dr.  Parkes  in  this  country,  to  Dr.  Jones  of  Augusta 
Cm  cases  of  malarious  fever),  to  Virchow  and  Wunderlich  in 
Germany,  is  the  merit  mainly  due  of  having  demonstrated,  by 
clinical  and  experimental  observation,  that  "  the  morbid  develop- 
ment of  heat,  as  Treasured  by  a  therrMymeter,  is  associated  in 
some  cases  with  MORE  abundant,  in  other  instances  with  less 
abundant  excreta  from  the  body  than  in  health; — that  the  tern- 
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perature  and  the  amount  of  the  excretions  bear  some  undeter- 
mined relation  to  each  other; — ^and  that  the  loss  of  weight 
of  the  patient  is  due  to  increased  and  rapid  elimination  of 
material  with  increased  tissue-change,  associated  with  the 
increase  of  temperature. 

So  far  as  physiological  fietcts  have  elucidated  the  normal 
generation  of  heat  in  the  healthy  body,  so  far  has  the  abnormal 
generation  of  heat  essential  to  the  febrile  state  been  clearly  made 
out.  In  health,  the  normal  temperature  produced  by  chemical 
change  in  the  body  is  represented  in  the  excretions  by  so  much 
urea,  sulphuric  acid,  carbonic  add,  excretive  volatile  acids  of 
the  skin,  and  the  like ;  but  in  the  febrile  body  a  higher  tempera- 
ture is  represented  in  the  excretions,  in  some  cases  by  a  lai^r, 
and  in  others  by  a  smaller  quantity  of  urea,  sulphuric  add,  amd 
probably  carbonic  add*  (Parkes). 

The  most  opposite  statements  have  thus  been  made  regarding 
the  amounts  of  the  excretions  in  fever,  compared  with  the 
quantity  excreted  in  health;  and  at  present  many  excellent 
observers  hold  that  these  excretions  are  always,  and  of  necessity, 
increased;  others,  no  less  exact,  affirm  that  they  are  invariably,  or 
almost  always,  diminished.  Such  discrepancy  of  statement  is  due, 
in  the  first  instance,  to  the  difficulty  of  collecting  and  measuring 
exactly  the  amount  of  all  the  excretions.  "Two  of  the  excre- 
tions, the  cutaneous  and  the  pulmonary,  cannot  be  collected  and 
measured  with   anything  like  the  accuracy  necessary  in   such 


*  In  the  study  of  special  diseases  the  student  ought  firequently  to  estimate  the 
quantity  of  excreta  by  the  urine,  as  one  of  the  best  methods  for  enabling  him  to 
appreciate  the  changes  which  go  on  in  the  body  during  disease.  To  aid  him  in 
prosecuting  such  researches,  he  is  recommended  to  consult  the  work  of  Dr. 
Parkes  On  the  Composition  of  the  Urine,  and  to  follow  the  directions  given  on  the 
Examination  of  the  Urine,  towards  the  end  of  the  second  volume  of  this  text- 
book, for  obtaining  quantitative  results  by  the  volumetric  method. 

Average  quantity  of  urine  passed  in  twenty-four  hours,      .      52  J  to  56  ounces. 


Average  amounts  of  solids, 

Urea  ,, 

Chlorine     „ 
Free  Add  „ 
Phosphoric  Acid 
Sulphuric  Add 
Uric  Add 
Specific  gravity, 


945 
512 
126-76 

33 

48-80 

3111 
8-5 

10-20. 


grains. 
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an  inquiry:   even  in  health  such  an  inquiry  is  difficult,  and 
in  fever  it   is  almost    impossible."     By  careful    and    accumte 
observation    at    the    bedside,    however,    Dr.    Parkes    has    been 
able  to  obtain  veiy  dose  approximative  data  to  found  his  con- 
clusions upon,   relative  to   the  increase   or  diminution   of  the 
excretiona       He  assumes  that  when  the  respirations  are  not 
quickened  (i.  e,,  about  eighteen   times  in   a  minute,  or  about 
one  act  of  respiration  for  every  four  beats  of  the  pulse),  and 
when  the   skin  is  not  evidently  sweating,   the  excretions  by 
these  two  organs  are  not  increased;    and,  on  the  other  hand, 
an  increased    excretion    by  these   organs   may    reasonably    be 
inferred  if  the  exercise  of  their  function  is   unusually  active, 
and  if  there  are  tolerably  copious  perspirationa      The   other 
two  excretions,  namely,  the  urine  and  intestinal  discharges,  can 
be  measured  with  accuracy,  and  the  urine  in  particular  is  a 
valuable  index  of  the  metamorphoses  of  tissue.    The  urea  alone 
represents  two-thirds  of  the  whole  quantity  of  nitivgen  which 
passes  off;   the  sulphuric  acid  (the  sulphates  of  the  food  being 
accounted    for)    represents    almost    entirely   the     oxidation    of 
sulphur;,  and  the  oxidized  phosphorus  of  the  body  passes  out 
in  great  measure,  though  not  altogether,  as  urinary  phosphoric 
acid.      Therefore  a  careful  examination  of  the   urine,   and   of 
the  intestinal  dischai-ges,  with  an  approximative  estimate  of  the 
pulmonary  and  cutaneous  excretions,  give  sufficiently  extensive 
and  accurate  materials  for  the  question  at  issue. 

The  products  excreted  are  thus  of  such  a  kind  as  to  be 
eliminated,  some  by  ihe  Iv/ngs,  some  by  the  skin,  some  by  the 
hawek,  and  some  by  the  kidneys,  and  rarely  by  two  or  more 
modes  of  excretion — for  when  the  discharges  from  the  skin  or 
hovods  are  profuse,  those  by  the  kidneys  are  deficient,  as  in 
the  last  two  cases  recorded  in  the  following  Table  I.,  in  which 
the  augmented  excretions  are  printed  in  italics.  The  facts  thus 
so  carefully  observed  by  Dr.  Parkes,  confirmed  by  Alfred  Vogel, 
Heller,  and  others  (but  chiefly  in  regard  to  the  excretion  of 
urea  only),  justify  the  conclusion — "  That  increase  of  tempe^xUure 
may  he  aUended  mith  increased  elimination;  and  therefore 
premmahly  with  increased  tissue-change'' 
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Table  I.— Abstract  of  Cases  observed  by  Dr.  Parkss  in  which  some  of 
THE  Excretions  are  increased  in  consequence  of  the  febrile  state. 


Disease. 

Average 
Tempera- 

tare 
above  98°. 

Condition  of 
Pulmonic 
Function. 

Condition  of 

Cntaneons 

Function  or 

Skin. 

Condition  of 
Intestinal 
Function. 

Condition  of  Urinary      \ 
Excretion.                 \ 

Rheuma- 
tism. 

Fahr.3° 

Not  noted. 

Sweating 
profuady. 

Discharge 
as  usual 

Solid  matterexcretigs^ 
greater  than  in  hea^^^ 
by  100  grains,  and  d^t^ 
to  urea  €md  «£(pA«r— •« 
acid. 

Rheuma- 

Fahr.3» 

Not  noted. 

SvotaUng 
pro/mely. 

Discharge 

not 
diminished. 

Solid  matters  excrele^s^ 
areater  than  in  heal^-* 
by  SOO  grains,  andd^^^ 
to  urea  cmd  sulphwr^^ 
add. 

TvpHoid 
Fever. 

Several 
degrees. 

Bapid. 

MoiaL 

Not 
increased. 

Increased  by 
60  grains. 

Erysipe- 
las of 

Head  and 
Face. 

Quick. 

Moist. 

Unaltered. 

Considerably 

Febricula. 

Fahr.  3** 

Normal 

Enormously 
augmented. 

Confined. 

Solids  less  than  nor-    1 
mal  by  91  grains,      f 

Typhoid. 

Fahr.3"» 

Not  noted. 

aweatimgamd 
Stukimina. 

DiarrhcBa 
prqfuse. 

Solids  less  by       i 
73  grains.          1 

Table  XL — Cases  observed  by  Dr.  Parkes  in  which  there  was 
Diminution  of  the  Excretions. 


Disease. 

Average 
Tempera- 
ture 
above  980. 

Condition  of 
Pnhnonic 
Function. 

Condition  of 

Cutaneous 

Function  or 

Skin. 

Condition  of 

Intestinal 

^Functions. 

Condition  of  Urinaiy 
Excretions. 

Bronchitis 
of  both 
lungs. 

Falir.2-6*' 

20  Respi- 
rations per 
minute. 

Not 
increased. 

Not 
increased. 

Less  by  112  grains. 

Pneumo- 
nia acute 
sthenic. 

Fahr.  6^ 

30  per 
minute;  ex- 
pectoration 

scanty. 

Slightly 
moist. 

Confined. 

Less  by  220  grains. 

Typhoid 
Fever. 

Consid- 
erable. 

No 
sweating. 

No 
diarrhoea. 

Below  normal  amount. 

Acute 
Rheuma- 
tism. 

Fahr.  4"* 

Tranquil 
breathmg. 

Inconsider- 
able. 

Bowels 
quiet. 

Very  small  amount  of 
urinary  solids. 
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The  abstract  given  in  Table  II.  sbows  that  another  conclusion 
is  qually  legitimate,  namely — ''Tliat  the  products  of  metamor- 
phms,  da  judged  of  by  the  eoccreta,  may  he  diminished  in  febrile 
cases;  and  these  apparently  discordant  statements  are  capable  of 
being  explained  in  various  ways.  In  the  first  place,  it  is  evident 
Aat  more  chemical  change  may  go  on  in  the  body  than  is  repre* 
sented  by  the  excreta.  The  metamorphosis  of  blood  or  of  tissues 
may  not  be  carried  to  the  j)oint  of  forming  those  principles  which 
can  alone  pass  through  the  eliminating  organs.  A  vast  amount  of 
imperfectly  organized  compounds  may  be  formed  and  retained  in 
the  system,  circulating  with  the  blood  or  thrown  upon  certain 
organs."  Thris  there  may  be  increased  metamjorphosis  with 
Imened  elimin/Uion.  Several  pathological  fisicts  point  to  such  a 
ooDdusion. 

(I.)  It  is  in  such  febrile  cases,  with  diminished  excreta,  that,  at 
a  later  period  of  the  disease,  copious  discharges  from  one  or  other 
d  tbe  eliminating  organs  occur.    Thus,  in  the  case  of  pneumonia 
referred  to  in  Table  II.,  severe  spontaneous  diarrhoea  came  on; 
and  many  other  caaes  are  quoted,  with  similar  diminution  of  the 
excretions  at  the  period  of  increased  febrile  heat,  in  which  violent 
purging,  sweating,  or  diuresis,  with  increase  of  urea  and  of  sul- 
phuric acid,  subsequently  occurred.     Such  discharges  occurring 
during  the  progress  and  towards  the  termination  of  a  febrile 
disease  have  been  termed  criticaly  the  occurrence  being  called  a 
CT^ids;  and  the  particular  day  on  which  it  happens,  counting  fix)m 
tibe  day  of  seizure,  has  been  called  a  critical  day.    The  term  crisis 
oi  critical  is  applied  because  the  occurrence  of  such  discharges  is 
xusually  coincident  with  more  or  less  sudden  fall  of  temperature, 
«^^d  general  improvement  in  the  condition  of  the  patient,  whose 
Convalescence  dates  from  the  critical  day;   when,   in  common 
X^mguage,  his  disease  is  said  to  have  **got  the  turn!*    In  such 
ceases,  therefore,  a  large  amount  of  partially  metamorphosed  sub- 
Stances  are  retained  until  they  are  suddenly  discharged,  and  the 
intern  freed  from  the  noxious  compounds.     Coincident  with  the 
c^tical  discharge  the  temperature  is  found  to  faJL 

(2.)  But  in  another  class  of  febrile  cases  retention  of  the  pro- 
ducts of  metamorphosis  is  not  followed  by  such  a  fortunate 
cniical  issue.  At  a  later  period  in  the  history  of  some  febrile 
cases,  with  diminished  excreta^  it  is  not  uncommon  for  secondary 
inflammatory  affections  to  occur,  as  if  the  blood  were  more  con 
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taminated;  and  it  is  sometimes  observed  that  in  a  patient  wbose 
excreting  organs  are  acting  copiously,  there  occurs  a  diminution 
of  excretion  when  a  simultaneous  or  subsequent  development  of 
local  disease  becomes  manifest. 

The  following  Table  of  Cases  recorded  by  Dr.  Parkes  is  inter- 
esting from  the  exactness  of  the  observations  and  the  coincidence 
of  the  local  lesions  with  suppression  and  retention  of  excreta 
during  febrile  states: — 

Table  IIL— Table  of  Cases  observed  by  Dr.  Parkes  to  show  Local  Lesions 

COINCIDENT  WITH  SUDDEN  RETENTION  OF  THE  EXCRETIONS  IN  FeVER. 


Disease. 

Average 
Tempera- 
ture 
above  98«. 

ContUtion  of 
Pulmonic 
Functioa 

Condition  of 

Cutaneous 

Function  or 

Skin. 

Condition  of 
InteHtinal 
Function. 

Condition  of  Urinary 
Excretion. 

Ehenma- 
tic  Fever. 

Observed 
on  the 

6th,  6th, 
and  7th 

day  of  the 
disease. 

Fahp.  2** 
Fahr.2» 

No  record. 

Sweating 
profuse. 

Lessened  on 
the  8th  day. 

No  intestinal 
discharge. 

While  400  grains 
more  than  in  health 
were  bein£  daily  ex- 
creted,«tMMen/.vonthe 
8th  day  a  diminution 
of  the  solids  took 
place  by  602  grains; 
and  comcident  with 
this  diminution  a  local 

oped  {angina  fauci- 
um).  Next  day  the 
excretion  augmented, 
and  the  local  affection 
subsided. 

TVphoid 
Fever. 

Fahr.6'' 
Fahr.  5° 

No  record. 

Great 

Lessened 
much. 

Diarrhoea 
profuse. 

Diarrhoea 
ceased. 

While  the  avera^ 
daily  excretion  for 
8  days  was  422*348 
grains,  a  gradual  di- 
minution continued 
for  three  days,  to  the 
daily  extent  of  78 
grains,  when  pleurisy 
came  on. 

Rheuma- 
tic Fever. 

No  record. 

Sweating 
moderately. 

Unchanged. 

Considerable  quan- 
tity of  urine  passed, 
containing  an  excess 
of  solids:  a  sudden 
and  great  diminution 
both  of  the  solids  and 
fluids  of  the  urine 
took  place,  when  the 
joints  again  began  to 
suffer,  and  pleuro- 
dynia supervened. 

Thus  it  is  evident,  from  these  carefully  recorded  observations, 
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"that  diminished  excreta  in  fever  are  to  be  referred  to  retention  of 
such  excreta,  and  not  to  a  want  of  formation;  and  that  while  the 
amount  of  excreta  {capahle  of  being  measured)  may  in  fact  be 
mally  the  amount  of  Usswe-chxjmge  may  nevertheless  be  great'* 
The  practical  lesson,  so  often  insisted  on  by  the  older  physicians, — . 
*'ntver  to  lode  up  the  excretions*' — is  thus  demonstrated  with 
scientific  exactness.     Another  general  and  practical  conclusion  is, 
that  the  febrile  heat  cannot  be  measured  by  the  amount  of  the 
excretions  as  a  whole,  nor  by  any  ingredient  of  them  in  particular. 
Under  the  same  degree  of  heat  and  in  the  same  disease  different 
patients  pass  very  different  quantities  of  urea,  uric  acid,  sulphuric 
acid,  phosphoric  acid,  cutaneous  and  intestinal  excretions.    The 
same  observations  may  be  made  regarding  men  in  health.    No  two 
persons  pass  exactly  the  same  amount  of  excretoiy  products. 

The  nature  of  these  excretory  products  of  the  febrile  state 
teach  us,  however,  that  it  is  the  albuminous  or  nitrogenous 
tissues  of  the  body  which  are  being  destroyed ;  for  the  excretory 
products  of  the  urine  are  the  representatives  of  the  azotized 
stmctures.  The  amount  of  these  excretory  ingredients  varies 
considerably  from  day  to  day  in  fever,  exactly  as  in  health. 
Often  there  is  a  regular  gradation  of  increase  and  decrease :  the 
urea,  for  instance,  may,  for  two  or  three  days,  slightly  but 
regularly  diminish  in  amount,  and  then  suddenly  augment  to 
its  highest  point,  again  slowly  to  fall.  The  same  fact  may  be 
observed  with  the  sulphuric  acid;  and  Dr.  Parkes  is  led  to 
believe  that,  both  in  health  and  in  disease,  a  certain  periodicity, 
having  a  range  of  three  or  five  days,  is  connected  with  these 
gradations  of  increase  and  diminution. 

The  largest  amount  of  urea  excreted  in  twenty-four  hours  in 
the  febrile  state  is  recorded  of  a  case  of  pyaemia,  by  Alfred 
Vogel,  namely,  1,235  grains.  The  largest  amount  observed  by 
Dr.  Parkes  was  in  a  case  of  typhoid  fever,  in  which  it  amounted 
to  885  grains.  The  largest  amount  of  sulphuric  acid  recorded  by 
the  same  observer,  when  no  medicine  was  taken,  was  in  a  case 
of  rheumatic  fever.  It  amounted  to  52*668  grains;  and  under  the 
influence  of  liquor  potassse  in  the  same  disease,  he  has  known 
this  excretion  rise  to  70  grains — more  than  twice  as  much  as  in 
health.  The  largest  amount  of  uric  acid  excreted  during  a 
febrile  disease  in  twenty-four  hours,  as  recorded  by  Drs.  Parkes 
and  Garrod,  has  been  17*28  grains. 
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"Tlie  amotmt  of  tissue  destroyed  in  order  to  furnish  siicji  quautitii 
ot  excreta  must  be  euormouB;  and  if  it  ie  recollected  Uiat  little  or 
food  is  taken  by  the  f&verish  patient,  and,  therefore,  that  no  materials  j 
fittpplied  fbr  the  recoustiuctiou  of  the  textures  thus  mt?lting  awaj  thr 
times  more  <]^uieklj  tbau  in  health,  the  rapid  loss  in  weight  in  fever,  i 
the  impaired  nutiitive  condition  of  eveiy  organ  at  its  close,  will  be 
once  evident" 

It  is  not  yet  determined  where  the  increased  destruction  of  Ihi 
aJbiiniinoiiB  texturea  takes  place;  that  is,  whether  It  occurs  in 
the  blood  or  in  the  orgms  tliemaelves.  It  is  only  known  thut 
botl)  tlie  albumen  and  the  red  corpusclaa  of  the  blood  are  leafiemed 
ID  amount  at  the  end  of  a  febrile  disease;  and  of  the  Tarioua 
tissues  none  appear  to  waste  so  fast  as  the  mnsclcs^  and  especiaUj  , 
the  involuntaiy  ones  {e.  g.,  the  heart  in  typhus  fever).  The  fat  i 
the  body  is  rapidly  absorbed  in  feveiii;  and  Vii-chow  asserts  thi 
the  bones  also  become  ligliter  While  it  ia  known  that  muc 
of  the  metamorphosis  of  these  tissues  takes  place  in  the  nonna 
way,  it  is  also  probable  that  there  is  an  unhealthy  or  pervei 
metamoiphosis  which  leads  to  the  appearance  of  compounds  in 
the  excretions,  either  altogether  foreign  to  the  body»  or  foreij 
in  respect  of  place  and  time.  There  is  evidence  of  this 
the  peculiar  smell  of  the  pen^piration,  in  the  peculiar  colourii] 
matter  of  the  urine,  as  well  as  in  the  occaadonal  excretion 
it  of  bippuric  as  well  as  of  lactic^  valerianic,  and  other  or 
acids. 

Next  to  the  occurrence  of  preternatural  heat  in  fever,  tt 
tSECeBsive  ^^etention  of  vjoJt^r  in  the  febrih  syste'in  is  perhaps  th^ 
most  remarkable  and  constant  phenomenon.  Notwithstanding 
the  large  amount  of  water  frequently  taken  to  quench  the  ex* 
treme  thirst,  the  quantity  of  the  urine  is  lessened,  and  is  e^ 
scantiest  when  the  skin  is  driest;  and  the  "  concentmtion  of  tl 
urine  appears  to  be  almast  as  good  an  index  of  the  amount  of 
fever  as  the  temperature  itself.'*  The  excretion  of  water  by  tl 
skin  is,  as  a  rule,  diminished ;  and  it  is  a  well-known  clinical  fa 
that  the  skin  is  drier  than  usual  in  febrile  afFeetiona  Very  early_ 
in  the  febrile  state  the  buccal  mucous  membrane  also  become 
sticky,  and  the  amount  of  saliva  diminishes  j  and  the  deci-ease 
the  quantity  of  the  gastric  fluid  during  fever  has  l*een  proved  by 
the  well-known  experiments  of  B&aumont  on  Alexis  St,  Martitu 
The  intestinal  juices,  like  the  gastric,  are  also  probably  diminiisUc^ 
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for  the  stimulus  of  food  is  taken  away,  constipation  prevails,  and 
the  feeces  are  diy  (Pabkes). 

This  retention  of  water  in  the  system  cannot  at  present  be 
explained;  but  Dr.  Parkes  has  suggested  that  it  may  possibly  be 
due  to  the  presence  in  the  blood  (or  tissues  generally)  of  some 
intermediate  waste  product  of  the  febrile  body,  of  some  substance 
which  (like  gelatine)  has  a  powerful  attraction  for  water. 

Besides  water,  there  is  reason  to  believe  that  chloride  of  sodium 
is  retained  to  a  certain  extent  in  fever,  or  that  it  passes  off  less 
readily  with  the  urine;  but  much  has  yet  to  be  learned  of  the 
nature  of  fever  fix)m  investigations  regarding  the  chemistry  of  the 
eiKretiona,  of  the  secretions,  of  the  blood,  and  of  the  organs. 

The  Urine  In  Eever. — ^The  genei-al  characters  of  this  excretion 
proper  to  the  febrile  state  are  deficiency  of  water,  increase  of  solids 
if  tJiey  are  not  retained,  and  especially  of  the  urea,  the  uric, 
the  sulphuric,  the  phosphoric,  and  the  hippuric  adds.  The 
figmsnts  also  are  increased;  and  the  chloride  of  sodium  is 
diminished.  The  deep  colour  of  febrile  urine  has  usually  been 
attributed  to  its  concentration ;  but  if  febrile  urine  be  diluted  to 
the  usual  amount  of  fluid  contained  in  healthy  urine,  it  is  still 
darker  than  normal  urine.  The  colouring  matter  has  been  shown 
by  Vogel  to  be  increased  sometimes  fourfold,  and  it  appears  to 
contain  more  carbon  than  usual.  This  colouring  matter  in  febrile 
urine  is  peculiar,  and  does  not  give  any  of  the  re-actions  of  the 
bile-pigment  It  may,  according  to  Dr.  Parkes,  be  considered  as 
a  measure  of  the  metamorphosis  of  the  blood-globules,  which  in 
some  cases  nmy  thus  be  four  times  as  rapid  as  in  health. 

Another  important  fact  connected  with  the  chemistry  of  the 
urine  in  fever  is  ihe  augmentation  of  its  free  acidity,  as  measured 
by  its  neutralization  with  soda. 

The  Blood  in  Pevcr. — ^The  most  trustworthy  and  interesting  facts 
connected  with  the  chemistry  of  the  blood  in  fever  ai-e, — (1.)  A 
diminution  of  the  alkaline  salts,  as  shown  by  Becquerel  and 
Rodier  in  inflammation ;  (2.)  A  diminution  of  alkalinity  of  the 
Benun,  as  shown  by  Cohen ;  (3.)  The  diminution  of  the  albumen 
after  the  fever  has  lasted  for  some  time,  with  a  commensurate 
increase  in  the  water  of  the  serum;  (4.)  A  diminution  in  the 
numbers  of  the  red  corpuscles  of  the  blood;  (5.)  In  certain  specific 
fevers  the  presence  of  uric  add  has  been  detected;  for  instance, 
in  rheumatism,  by  Dr.  Garrod. 
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Of  tlie  Pulmonary  Ezcretioiif  in  the  febrile  state,  little  is  known 
Some  Iiave  found  the  earbonie  acid  augaiented,  others  have  foutifl 
it  diminished,  Dn  WOks,  of  Guy  s  Hospital,  found  that  the  mtw 
of  respiratioiiB  to  the  puke  is  always  increased,  and  that  ttd 
pulso  m&y  be  descending  while  the  respiration  remains  liighl 
such  phenomena  he  considers  indicative  of  a  positive  increaae  « 
function  of  the  lungs,  ■ 

It  is  important  to  determine  when  the  blood  becomes  aS^l|fl 
in  fever.  It  has  been,  and  still  is,  a  favourite  opinion  to  BH 
the  origin  of  fever  to  primary  disease  of  the  blood  j  and  in  alinofl 
all  spGuific  diseases,  such  as  in  the  Tmammtid,  a  fever-'makinm 
cause  ap|»oara  to  enter  the  blood ;  at  least,  writes  Dr.  Parkes,  d 
may  be  proved  to  enter  in  several  cases;  and  a  strong  analo^ofl 
argument  can  be  proved  of  its  entrance  into  others.  The  fei'efl 
making  cause  also  reproduces  itself  in  the  blood,  or  in  sodm 
organs  j  and  it  is  now  generally  admitted  that  the  fimt  action  ^ 
the  febrile  cause  is  on  the  blood. 

TliB  Iferroas  System  seems  to  play  so  important  a  part  in  fever 
tliat  Virchow,  in  his  definition,  states  that  the  essential  pheno-_ 
mena  mud  fuive  their  immediate  cause  in  changes  of  the  nerve 
system* 

It  is  very  difficult  to  substantiate  this  position,  but  the  foUon 
ing  general  results  prove  the  gi-eat  influence  of  the  nerves 
febrile    oflTections.      Taken     individually,    they    no    doubt 
impress   different  minds  with   ditterent   degree   of  force,  whi 
collectively  they  cannot  fail  to  furnish  an  argument  in   favour 
of  the  essential  participation  of  the  ner\*ous  system  in  fever. 

1,  There    is    the   generally  received   physiological   law,   tha 
nerves  regulate  the  raetamoiphosis  of  tissue  and  the  produetio 
of   heat,   both    of   which    are    altered   in   fevers    (HEomoLi 
LuDwio,  Bernaed). 

2,  Tliem  are  those  experiments  on  the  vagus  nerve  whic 
bring  about  febrile  phenomena,  such  as  increased  cardiac  action, 
pulmonary  congestion,  anorexia,  and  nausea  (Beenaed,  Payt). 

3,  There  are  those  arguments  derived  from  the  various 
symptoms  which  announce,  accompany,  or  terminate  fever,  (a) 
The  remarkable  depression,  apathy,  sense  of  exliaustion  and 
debility  which  usher  in  the  febrile  state,  {h)  The  shiverings,  th6_ 
contraction  of  the  superficial  vessels  and  of  the  skin,  (c)  Ti 
increased  rapidity  of  the  heart's  action,  and  the  i^elaxation 
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the  vessels,  which  soon  follows  the  stage  of  contraction  just 
Boticed,  or  occurs  without  it.  (d)  The  coDgestion  of  the  lungs. 
(e)  The  periodicity  of  some  of  the  phenomena  of  fever,  and  the 
occurrence  of  death  or  recovery  on  so-called  critical  days.  (/)  The 
abnormal  state  of  the  secretions. 

4.  The  fearfully  rapid  death  which  sometimes  ensues  in  the 
early  stage,  from  some  unknown  cause,  may  with  justice  be 
referred  to  profound  nervous  lesions;  for  there  is  great  pros- 
tration, a  galloping  and  early-failing  pulse,  and  an  excessively 
rapid  respiration. 

5.  The  effect  of  certain  remedies,  such  as  quinine,  upon 
periodical  febrile  phenomena. 

OonditioiLB  which  combine  to  produce  the  Complex  Phenomena  of 
Rfer.— 1.  The  entrance  into  the  blood  of  a  morbific  agent,  and 
the  alteration  of  the  blood  to  a  certain  extent  under  its  influence, 
comes  first  in  the  order  of  events.  Perhaps  this  occurs  under 
the  incubative  period,  when  often  there  is  no  rise  of  temperature, 
no  fever;  that  is,  when  no  appreciable  alteration  of  the  general 
health  can  be  discovered.  The  nature  of  the  change  in  the 
blood  is  unknown. 

2.  When  the  change  in  the  blood  has  reached  a  certain  point, 
the  nervous  system,  or  rather  that  part  especially  connected 
with  nutrition  and  organic  contractility,  begins  to  suffer  changes 
in  composition,  which  probably  paralyze,  impede,  or  destroy  the 
normal  molecular  currents.  When  this  occurs,  the  nervous 
qrmptoms  of  weakness,  depression,  rigors,  contraction  of  some 
parts  and  vessels  speedily  followed  by  relaxation,  mark  the 
stage  of  invasion. 

3.  Various  parts  simultaneously,  especially  the  muscles,  and 
probably  some  of  the  organs,  deprived  in  greater  or  less  degree 
of  nervous*  influence,  begin  rapidly  to  disintegrate,  and  by  their 
disintegration  preternatural  heat  is  produced.  Little  or  no 
fresh  material  is  assimilated  to  compensate  for  the  loss;  great 
muscular  prostration  ensues;  and  destruction  of  tissue  is 
increased  by  the  accelerated  action  of  the  heart. 

4  This  metamorphosis  is  aided,  in  most  cases,  by  the 
condition  of  the  vagus  and  vasi  motor  nerves,  which  cause 
mcreased  action  of  the  heart  and  dilatation  of  the  vessels. 

5.  The  contamination  of  the  blood,  already  produced  by  the 
morbid  agents   is  increased  by  the  check  which   the   normal 
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extm-vascalar  currents  experience,   by  the    pouring    into 

blooil  of  the  rapidly  disintegratitig  tissues,  and  by  the  continue 
action  of  the  morbid  agent,  wbicli  in  aJtDost  all  caaes  apf 
to  act  more  rapidly  and  more  powerfully  in  blood  render 
impure  in  any  way,  either   (as  shown  by  Dr,   Carijenter)  bj 
retention  of  excretions^  absorption  of  septic  substances,  or, 
in  fever,  by  the  too  rapid  mefcamoriihosis  of  tissue, 

6»  The  various  organs  suffer  (apart  alfcogetlier  &om 
changes),  and  must  produce  increased  deterioitition  of  the 
Thus  the  lungs  are  congested  in  so  many  cai^s  that  we 
scarcely  suppose  proper  aeration  to  go  on;  the  liver  woki 
seem,  from  Fi-erich's  observations,  to  be,  in  some  ease-s  at  anjj 
iBte,  in  a  most  abnormal  condition^  and  to  produce  compound 
such  as  lencin,  unknown  in  health;  and  the  spleen  in  manj 
fevers,  if  not  in  all,  enlarges  (in  persons  of  a  certain  agej,  ajii 
is  congested,  possibly  even  to  extravasation- 

7-    Food  being  aJniost  withdrawn,  the  variouB  i^aline 
neutral  salts  no  longer  pass  into  the  system. 

8.  Non-elimination  of  tho  products  of  tissue  metamorpho 
may  give  rise  to  cerebral  sj^nptoms  and  local  inflammation. 

9.  On  tlie  elimination  of  the  fever  poison  and  of  the  produc 
of  the  tissue  metamorphoses,  the  nerves  resume  their  norma 
functions,  the  undue  consumption  of  tissue  is  checked,  and  the 
patient  regains  strength  and  weight. 

10*  When  coma,  deliiinm,  or  stupor  present  themselves  in 
course  of  fever,  it  is  the  custom  to  refer  these  symptoms  to 
action   of   the  fever  poison  on  the  brain;    but  the    cerebr 
functions  arc  more  probably  deranged  not  alone  by  the  fev€ 
poison,   which   was   the   first    and   the    necessaiy   link   in 
pathological  chjiio,  but  by  the  accumulation  in  the  blood  of 
the  products  of  tissue  niet^Lmorpliosis,    and  by  the  perverted 
and  defective  nutrition  of  the  brain  itselC     Hence  the  symptor 
in  the  advanced  stage  of  many  fevers  are  closely  assimilated 
although    the    primary    poisons    have    been    perfectly    distil 
(Parkes,  Muechison). 

All  these  events  tend  to  render  the  febrile  state  an  estremeli 
complex    one,  and    its  investigation  difficult.     Our  science 
often  spoken  of  as  an  exception  to  the  exactness  or  comjmratii! 
certainty  of  the  (so-called)  physical  sciences;   but  nothing 
demonstrate  more  clearly  the  claims  of  the  Science  of  Medic 
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to  exactitade  ajid  certainty  than  the  advances  made  in  recent 
years  in  our  knowledge  of  the  natural  history  of  febrile  diseases 
—their  causes,  their  modes  of  propagation — ^their  development, 
uaioral  course,  and  termination. 

Improved  methods  and  instruments  of  research,  and  more 
extensive  clinical  instruction  at  our  schools  of  medicine,  have 
contributed  to  this  end;  and  perhaps  nothing  demonstrates  this 
exactness  and  certainty  better  than  the  advances  made  in  our 
knowledge  of  the  "  thermometiy  of  disease,"  and  the  co-relation 
of  temperature  with  other  morbid  phenomena.  By  numerous 
careful  observations  it  is  now  clearly  established  that  the 
detennination  of  the  co-relation  of  the  pulse,  the  respiration, 
and  the  temperature  of  the  body  in  disease  is  of  the  greatest 
practical  importance,  and  especially  when  regarded  in  relation 
to  the  excreta.  By  such  observation  the  natural  course  and 
termination  of  many  diseases  can  be  predicated  with  great 
certainty;  and  so  our  knowledge  becomes  more  exact  as  to  the 
nature  and  treatment  of  diseases.  The  pulse,  the  respirations,  and 
the  temperature,  all  and  each  of  them,  represent  forces  at  work 
in  the  living  body,  all  of  which  are  capable  of  being  measured 
with  great  exactness ;  and  such  measurements  show  how  closely 
SQch  expenditure  of  forces  is  related  to  the  eoccreta,  which  repre- 
sent the  waste  of  our  tissues  in  health  and  disease.  The  student 
or  physician  who  continues  to  disregard  the  aid  of  thermometry 
in  the  diagnosis  of  febrile  disease,  or  the  military  medical  officer 
who  ignores  its  value  in  the  appreciation  of  feigned  diseases, 
snch  as  rheumatism,  may  be  compared  to  the  blind  man  guiding 
himself  By  means  of  great  practice  and  intelligence,  the  blind 
man  will  often  proceed  rightly;  but  the  advantages  of  being 
able  to  see  clearly  are  proverbially  above  all  price.  The  necessity 
of  the  use  of  the  instrument  also  will  soon  become  known  to  the 
general  public,  and  patients  will  become  dissatisfied  if  all  known 
means  of  investigation  are  not  employed  in  appreciating  the 
nature  of  their  malady.  For  many  years  the  German  student 
and  physician  has  b^n  familiar  with  its  use;  but,  with  the 
exception  of  Dr.  Farkes  and  the  pupils  he  taught  when  clinical 
professor  in  University  College  Hospital,  the  usefulness  of  the 
thermometer  in  recognizing  febrile  diseases  does  not  seem  to  have 
been  hitherto  sufficiently  appreciated  in  the  medical  schools  of 
this  country. 
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Section  II. — Inflam3iatiof. 

Defijiitiott^ — A  complex  morbid  pn^cess  €lut.racterhed,—{l.)  By 
m^Tmon  of  the  mjwwn^nt  exercise  of  fii^iction  among 
mmute  elemetils  of  the  tismie  involved;  (£)  Bj/ stagnaiimi  of  flw 
blood  and  ahnomial  dtdhesiveness  of  (fm  hlood-discs  in  the  capllla 
ve^mU  cmiti^uous  to  the  ti&sue-elemerUa  whose  fmwtion^  am 
p&nded;  (J*)  By  conhndioTi^  of  the  Tfiinuie  arteries  hading  to 
mpUlaries  of  the  affected  paH^  with  subsequent  ddataiioii 
paralyna  of  ths  controLctik  tissue  of  (its  affected  blood-maeele.    TliS 
nwtrUive  changes  between  the  Mood  and  the  mmute  componeni 
eleTmnis  of  the  affected  tissue  become  visiUy  altered^  and  alti 
an  appreciable  mterstitial  eamdation  does  not  ^tiemsmrily  foUi 
yet  a  co7iBtant  feiidency  betmya  itself  to  the  ocmirreinm  of  am.  its 
stitial  exudatimi,  but  which,  under  2>rop^^'  regirnen  atid 
remedies,  is  often  ahmilve.     When  an  exudation  followa  as 
rmuU  of  Hm  inflam/matori/  state,  it  is  apt  to  be  associated  with 
unheaJUJiy  condiiion  of  tlie  Uood,  and  of  tfts  Uood  plasma,  and 
he  OBBOcialed  with  varied  forms  of  new  growtJt^  accoidiug  to^ — (/, 
The  elemen^rg  stu^wctiire  in  ivhich  it  oceiu^s;   (;?.)  The 
zymotic,  constitutional,  or  local  disease  with  whi^h  this  comjii 
morbid  process  may  co-e^isi;  and  (J.)  According  to  the  py 
of  ths  inJkmimafio7i,  the  amount  and  suddenness  of  tfie  effu^ioi 
the  extent  of  tissue  irivolved,  the  diminished  vascularUy,  a%id 
powers  of  absorj^iou  of  tJte  surrminding  paHs^ 

Pathology,^ — As  it  is  not  possible  clearly  to  define  tbe  limits 
Batumi  processes,  it  is  Jiot  possible  to  give  a  correct  definition 
inflammation.  It  is  a  process  the  most  important  of  all  mi 
states;  ami  a  knowledge  of  its  phenonxena,  the  laws  which  regu- 
late its  course,  and  the  relatiouB  which  itn  sevenil  events  bear  to 
each  other,  have  been  always  considered  as  "the  keyst^me 
medical  and  sui^cal  science/'  and  the  "pivot  npon  which  th 
medical  philosophy  of  the  time  has  I'evolved.'* 

It  Is  not  wanderful,  therefore,  that  much  has  been  written  01 
this  subject,  more  especially  since  microscopic  research  has  bee 
brought  to  aid  in  the  investigation.  Among  the  many  who  have 
investigated  this  morbid  process  with  success,  and  by  whose 
original  observations  its  study  may  be  said  to  have  l>eguQ,  tin 
names  of  Wilson  Philips,  John  Thomson,  Gendrin,  Kaltenbrant 
iier,  Oerber,  and  Muller;   and  more  recently  those  of  AJison^ 
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Lebert,  GuUiver,  Addison,  C.  J.  B.  Williams,  Bennett,  Wharton 
Jones>  Henle,  Virchow,  Paget,  John  Simon,  and  Joseph  Lister, 
are  well  known;  and  no  account  of  inflammation  can  be 
complete  which  does  not  embrace  the  results  of  the  labours  of 
tbesemen. 

The  early  experiments  which  illustrate  the  nature  and  pheno- 
ineDa  of  inflammation  have  been  made  chiefly  on  the  web  of  the 
frog^s  foot,  as  well  as  on  the  folds  of  the  frog^s  mesentery ;  and  the 
phenomena  are  found  to  correspond  in  all  essential  points  with 
the  results  of  experiments  performed  on  the  more  or  less  trans- 
parent parts  of  warm-blooded  animals,  such,  for  example,  as  the 
wings  and  ears  of  bats,  the  ears  of  rabbits,  the  mesenteries  of  these 
ininuds,  and  the  brains  of  rabbits  and  of  pigeona  As  a  general 
lesolt  of  such  experiments  and  observations,  it  may  be  stated 
that  the  chief  constituents  of  the  inflammation-process  are  to  be 
fiHmd  in  altered  conditions  of  the  healthy  nutritive  changes — 
the  phenomena  of  the  abnormal  state  becoming  more  or  less 
obvious  by  the  redness,  swelling,  heat,  pain,  impairment  of 
fimction  on  a  large  scale,  and  sometimes  exudation  in  the  part 

aflected. 

Phenomena  and  Theory  of  the  Inflammatory  Process. — ^The  process 
is  one  in  which  many  stages  of  morbid  action  are  passed  through, 
and  which  reaches  its  acme  when  the  serum  of  the  blood  and  the 
liquor  sanguinis  transude  through  the  walls  of  the  blood-vessels 
cf  the  inflamed  part,  without  rupture,  into  the  surrounding  tex- 
lore.     This  has  been  termed  ''exudation." 

The  series  of  complex  changes  through  which  the  inflammatory 
pirocess  is  seen  to  proceed,  as  observed  in  the  transparent  parts  of 
animals  under  the  microscope,  are  found  to  occur  nearly  in  the 
following  order: — Ist,  Tlie  beautiful  experiments  and  observations 
of  Mr.  Joseph  Lister,  Professor  of  Surgery  in  the  University  of 
Glasgow,  clearly  prove  that  a  suspension  of  the  concurrent  exercise 
of  function  among  the  minute  elements  of  the  tissue  involved  is 
the  primary  lesion  in  the  congestion  of  inflammation,  and  which 
immediately  leads  to — 2d,  Inflammatory  derangement  of  the  blood, 
which,  in  the  vicinity  of  the  impaired  tissue-elements,  tends  to 
assame  the  same  characters  as  blood  always  assumes  when  it  is 
in  contact  with  ordinary  solid  matter,  and  which  renders  it  unfit 
for  transmission  through  the  blood-vessels.  But  a  return  of  the 
tissae-elements  to  their  usually  active  state  will  be  associated 
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witli  a  restoration   of  the  blood  to  the  healthy  characters  which 

adapt  it  for  circulatioti  (Rijyal  Society,  June  18,  1857)*  3d,  *rhfl| 
arteries  of  the  affected  part  are  narrowed,  and  the  blood  flows 
through  them  with  greater  rapidity.  4th,  The  saiue  vessels  subi 
Bequeutly  beeome  enlarged,  and  the  ciiiTent  of  blood  is  slower, 
althougli  uniform,  ath^  The  flow  of  blood  becomes  irregtdar„ 
6th,  All  inotlou  of  the  blood  ultimately  eeasea,  and  completJ 
stagnation  ensues,  7th,  and  lastlyi  The  liquor  sanguinis  may  be 
exuded  through  the  wtdls  of  the  blood -vessels,  sometimes  aeeom^ 
panied  by  tlie  extravasation  of  blood-coi-puscles,  owing  to  rupLuM 
of  the  capiliarics,  I 

These  diiJerent  phenomena  are  associated  with  the  prGduction| 
of  the  more  obvious  symptoms,  namclyj  redness,  pain,  heat,  ana 
^swelling.  But  although  these  changes  are  here  mentioned 
consecutively,  it  is  not  fco  l>e  understood  that  in  every  inst^iDfafl 
of  inflammation  such  changes  can  l>e  traced  iu  distinct  siiceesi 
sion.  The  changes  are  to  be  studied  as  nearly  coneui'^mit,  mth« 
than  as  a  distinct  series  of  evenis,  of  which  each  sUnds  in  tha 
relation  of  a  consequent  to  one  or  more  of  its  antecedents;  al 
that^  starting  from  impaii'ed  function  of  the  elements  of  tissnl 
to  stiignation  of  blood  in  the  capillary  vessels,  we  mum 
observe  the  various  stages  in  the  process  almost  as  concurredj 
phenomena,  wliich,  for  the  purijoses  of  study,  are  here  enumemt'Ba 
in  sequence,  I 

An  analysis  of  these  concuiTcnt  phenomena  has  shown  that  the* 
conditions  ibr  the  he^dthy  nutrition  of  the  part  ai-c  materially 
changed,  being  somewhat  as  follows^—  ■ 

I,  The  supply  of  blood  to  the  pait  is  altered, — (1.)  By  thJ 
changes  in  the  blood-vessels,  especiaUy  the  narrowing  of  tbd 
arteries  and  subsequent  enlargement  of  the  capillaries;  (2,)  Bn 
the  mode  in  which  the  blood  moves  through  them. 

The  nan-owing  of  the  arteries,  in  the  first  instance,  may 
demonstrated  under  the  microscope,  by  the  application  of  wi 
water  aimi>Iy  to  the  web  of  the  frogs  foot^  and  the  same  phen 
mena  are  presumed  to  occur  in  man,  for  the  following  reasons  :- 
Sudden  opemtions  of  the  mind  and  the  application  of  cold  produce 
paleness  of  the  skin — an  effect  which  can  oj>ly  arise  from  conti-ac* 
tion  of  the  minute  arteries,  and  the  diminution  of  the  quantity 
of  blood  thereby  conv'cyed  by  them,  Tlie  subsequent  enlarge- 
ment of  the  capillaiies  is  presumed  to  be  a  constant  event  in  tl 
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inflammation  of  a  part     It   usually  extends   to  some   distance 
arouud  what  may  be  considered  as  the  chief  seat,  centre,  or  focus 
of  diseased  action,  and  in  some  textures  the   enlargement  and 
reddening  is  confined  to  the  vascular  parts  in  the  vicinity.     To 
this  condition  of  the  blood  and  blood-vessels  is  to  be  ascribed  the 
usually  first  observable   symptom   of  inflammation   in    a   part, 
namely,  the  redness.     But  there  are   also   many  circumstances 
under  which  inflammation  has  existed,  and  yet  no  redness   is 
apparent  in  the  part  itself.     Thus,  we  often  open  the  body  of  a 
patient  that  has  died  of  phthisis,  and  find  the  intestine  ulcerated ; 
but,  so  far  from  being  redder,  it  is  paler  than  natural,  and,  so  far 
from  being  thickened,  it  is  thinner  than  usual.     We  often  find 
the  cartilages  of  the  joints  ulcerated,  and  yet  not  a  trace  of  a  red 
vessel.    In  cases  of  bronchitis,  with  purulent  expectoration,  if 
tbe  lungs  be  washed  so  as  to  remove  the  morbid  product,   the 
most  experienced  anatomist  may  be  unable  to  determine  whether 
the  parts  are  in  a  state  of  health  or  disease.     Take  the  aiterial 
system,  and  how  often   do   we   find  the  aorta  thickened  and 
thinned,  softened  and  indurated,   ulcerated   and    its    elasticity 
entirely  destroyed,  and  yet  not  a  red  vessel  to  be  seen ;  and  when 
the  patient  has  neither  complained  of  the  slightest  sensation  of 
pain,  nor  of  any  feeling  of  heat  in  the  part  during  life?     A 
large  abscess  may  form  in  the   brain    or  areolar  tissue,  or  pus 
may  be  effused  into  the  cavity  of  the  abdomen,   without  any 
appearance  of  redness,   or  even   evidence   of  having  been  pre- 
ceded  by   any    suffering.      Although   in   ceitain    parts,   as   the 
cornea   and    the    articular    cartilages,    the    ulcerated    intestine 
or  the  bronchi,  the  arterial  tissues,  and  the  seats  of  abscesses, 
the  previous  existence  of  inflammatory  action  is  obvious  from  the 
effects  produced,  and  where  no  blood-vessels  existed  obvious  to 
the  eye,  assisted  or  not  by  the  microscope,  yet  it  is  for  the  most 
part  found  that  enlargement  of  the  blood-vessels  of  the  adjacent 
parts,  and  especially  of  those  from  which  the  diseased  part  derives 
its  nutrient  supply,  is  a  constant  phenomenon,  purely  functional, 
and  which    appears    to    be    developed    indirectly   through    the 
medium  of  the  nervous  system.     In  inflammation  of  the  cornea, 
for  instance,  the  blood-vessels  of  the  sclerotic  and  conjunctivae  are 
enlarged.     In  ulceration  of  the  articular  cartilages,  the  surround- 
ing synovial  membrane  and  the  articular  extremities  of  the  bones 
are  more  fully  pervaded  with  enlarged  blood-vessels.    The  V(mh 
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vaso}^m  of  tlie  aorta  round  the  morbidly  tliickened  part  are  alsoj 
tlie  i^iibject  of  enlargement,  and  the  channel  of  increased  supply 
of   blood.    There  m,  therefore,   uo  doubt  that  the    conditions 
fiivoumble  to  the  existence  of  redness  are  always  present  to  a 
greater  or  less  degree  at  the  early  peiiod  of  ioflatnmation ;    and 
whether   the   redness   be   always  present  or  only  slightly  per 
Iceptible^  the   same  imi>ainnent  of  function  among  tlie   miniitd 
lelements  of  tlie  tissue,  and  increased  adhesiveness  of  the  blood 
^discs,  take  part  in  the  dovelopment  of  the  inflammatory  process. 

The  enlargement  of  the  blood-vessels  varies.     It  may  be  hardly 
perceptiblej  or  it  may  increase  their  diameter  to  two  or  three 
times  their  natuml  size,     John  Hunter  established  this  stage  of 
the  inflammatory  process  in  the  ear  of  a  rabbit,  by  thawing  it  after 
it  had  been  frozen:    the  rabbit  was  killed  during  the  process, 
and  the  liead  being  injected,   the  two  ears  were  removed  and 
dried     Wood'Cats  representing  the  comparative  conditions  of  thi 
two  ears  may  be  seen  in  tlie  first  volume  of  Paget^s  Suiylcm 
Pathology,    page   295.    The  blood-vessels   of   the    inflamed  eai 
became  gi^eatly  larger  than  those  of  the  healthy  one,  and  it  was 
found  that  arteries  before  invisible,  in  the  healthy  state  of  the 
rabbits  ear,  wero  brouglifc  clearly  into  view  during  the  stage  oi 
the  inflammatory  process. 

The  redness  of  an  inflamed  part  is  of  various  intensity  am 
shade,  according  to  the  degree  of  the  inflammation,  its  stage,  and 
the  structure  of  the  part  affected.  Its  shades  pass  from  a  light 
rose*colour  to  a  deep  crimson,  or  even  purple.  It  assumes  the 
form  of  points  where  congeries  of  minute  blood-vessels  are  eon-fl 
cemed;  or  streaks,  as  where  the  vessels  of  fibrous  structures  are 
inflamed,  as  in  tendon ;  or  a  series  of  minute  and  fine  ramifica- 
tions, as  in  synovial  structures;  and  generally  it  maybe  staie<lfl 
that  the  fonn  of  the  redness  derives  its  character  from  the  normal 
arrangement  of  the  capillaries  of  the  part.  The  redness  is  most 
intense  towards  the  centre  of  diseased  action,  gradually  softening 
down  towards  the  circumference,  where  the  conditions  of  health 
exist.  This  gradual  shading-off  serv^es  to  distinguish  the  redness 
of  inflammation  from  the  redness  of  extravasation.  The  margin 
of  an  extravasation  is  defined,  its  redness  cannot  be  removed  by 
pressure;  while  the  disappearance  of  inflammatory  redness  under 
pressure  is,  to  a  certain  extent,  a  measure  of  the  activity  of  the 
circulation  in  the  part    The  brighter  hues  generally  attend  ordi- 
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nary  active  inflammation ; — the  darker  hues  of  inflammatory  action 
are  generally  associated  with  some  specific  cause  of  disease,  a 
feeble  action  of  the  parts,  or  a  tendency  to  gangrene.  The 
increased  depth  of  colour  is  mainly  due,  in  the  first  instance,  to 
tbe  congestion  and  stagnation  of  blood  in  the  existing  vessels, 
and  not  in  any  measure  to  'the  formation  of  new  ones.  The 
redness,  however,  always  appears  more  than  proportionate  to  the 
enlargement  of  the  blood-vessels;  and  we  find  that  the  red 
corpuscles  are  intensely  adherent  in  the  enlarged  capillaries. 

The  dilated  vessels  of  an  inflamed  part  appear  crammed  with 
red  corpuscles,  which  lie  or  move  as  if  no  fluid  intervened  between 
them,  or  as  if  they  were  imbedded  in  a  hyaline  substance  due  to 
the  solidification  of  the  fibrine  of  the  liquor  sanguinis.  An  in- 
crease of  redness  is  sometimes  seen  to  depend  upon  extravasa- 
tion of  blood,  or  the  efiusion  of  the  colouring  matter  of  the  blood- 
corpuscles,  as  well  into  the  spaces  between  the  blood-corpuscles  as 
into  the  adjacent  tissue  through  the  walls  of  the  blood-vessels. 
lAstly,  the  redness  is  sometimes  intensified  (as  Hunter  first  sug- 
gested, and  microscopic  examination  subsequently  proved)  by  th§ 
passage  of  the  blood,  unchanged,  from  the  arteries  into  the  veins. 
No  new  formation  of  blood-vessels  is  necessarily  concenied  in  the 
redness  of  inflamed  parts.  It  is  only  when  inflammation  has 
subsided  that  new  vessels  are  formed,  and  pass  into  any  new 
growth  of  tissue  which  may  have  arisen,  as  if  for  its  nutrition, 
development,  and  continued  growth,  or  to  effect  its  subsequent 
removal,  degeneration,  decay,  or  absorption. 

Peculiar  changes  of  shape  are  associated  with  enlargement  of 
tbe  blood-vessels,  consisting  chiefly  of  tortuosity  of  distribution 
and  aneurismal  or  varicose  dilatation.  The  aneurisnial  or  vari- 
cose state  is  seen  to  take  place  most  frequently  in  the  soft 
textures,  as  in  the  brain,  where  it  is  a  frequent  condition  of  the 
inflammatory  red  softening  (KOlliker  and  Hasse)  ;  and  in  sub- 
cutaneous tissue,  the  points  of  what  appears  to  be  extravasated 
blood  afe  aneurismal  dilatations  of  capillary  vessels  filled  with 
the  red  corpuscles  (Lebert). 

These  varied  conditions  of  the  blood-vessels  affect  tlie  motion  of 
tbe  fluid  in  the  part,  and  consequently  the  supply  of  blood  for  the 
purposes  of  nutrition.  Generally  it  may  be  stated  that  there  is 
stagnation  of  the  blood  in  the  focus  or  centre  of  severe  inflamma- 
tion ;  and  this  stagnation  is  surrounded  by  a  state  of  fullness  of 
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vessels  anrl  slow  mf>vement  of  tlie  blood,  while  around,  and  more 
distant  still,  theT'e  h  fullness  of  the  vessels,  with  a  rapid  itiove-| 
meat    of   the    blood.      From    the    discrepancy  esiating    among 
observers  regarding  the  statement  as  to  whether  the  motion  cd 
the  bltwid  is  slower  or  quicker  when  t!ie  vessels  are  contracted! 
or  dilated,  thej^  is  evidence   that  the  contraction   alone  of  ar] 
vessel,  or  its  dilatation  alone,  is  not  always  sufficient  to  ism 
the  current  of  blood  to  }>e  either  slow  or  quiclc      Other  con- 
ditions  are   at  work  which   contribute   in   no   small   degree  ta^ 
accelerate  or  slow  the  lute  of  movement  in  the  vessels.     Besides^ 
tlje  ftjree  of  the  heart*s  action,  there  is  a  mutual  relation  which 
subsists  between  the  blood   and   blood-vessels  and   surrunndingj 
tissue  which  materially  influences  the  motion  of  the  blootL     It 
the  heiilthy  body  this  mutual  functional  relation  between  tbfl 
minute  elements  of  tissue  and  the  hlnod  is  necessary  to  maintaii3!| 
it  in  a  state  fit  for  tmnsmission  through  the  vessels.     The  mer 
contmetion  of  the  arteries  leading  to  a  part  does  not  tend  tq 
Letagnation  of  the  blood  in  the  capillHries  of  the  inflamed  part; 
on  the  contrary,  the   movement   onwards   of  the  blood   in  thol 
vessels  is  influenced  or  modified  by  the  vital  functional   pro- 
cesses going  on  l>etween  tlie  capillary  vessels  and  the  surround- 
ing elements  of  tissue,  and  which  has  been  various! j"  named  the 
"capillary  force"  the   ''vital  force/*   the   "nutritive  fort*e:"    it 
is  also  mainly  influenced  by  the  action  of  the  fieart  itself,  nnd 
Vjy  the  physical  condition  of  the  vascular  tuljcs  through  whicl 
it  has  to  pass.    Accordingly,  at  first,  witli  contraction  of  vessels 
the  current  has  been  described  as  being  quickened     It  ala 
sometimes  slackens,   or  even    retrogrades  for   a   time,   and   not^ 
nnfieqnentty  oscillatoiy  movements  may  be  noticed     But  when 
dilatation  is  complete,  the  blood  flows  with  rapidity,  and  a  greater 
quantity  passes  during  a  given  time  than  in  the  unexcited  stat 
of  the   parts.     This  is  known  as  the  state  of  "  detenu ination 
blood  to  a  part/  or  ''  active  congestion."    Tlia  natural  function  of 
th<i  part  thus  becomes  simply  exalted  ;  and  it  may  be  said  that  a 
step  beyond  this  will  pa,ss  the  confines  of  tlmt  neutral  ground^ 
■which  exists  between  health   and  disease.     With  an  increased^ 
circulation,  and  such  "determination  of  blood  to  a  part,"  func- 
tional  activity  is  not   only  maintained,   but  is  promoted   and 
increased;    and   unusual   transudation  of  the  nutrient  material 
may  take  place,  chiefly  of  the  serum  of  the  blood.    Hence  the 
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cedema  which  surrounds  an  inflamed  part.  After  a  time  the 
motion  of  the  blood  becomes  slower,  while  the  volume  propelled 
is  increased,  and  the  retardation  gradually  increases  till  the  blood- 
corpuscles  9-re  no  longer  propelled,  floating  in  their  liquor  san- 
guinis; but  accumulating  in  masses,  they  advance  by  a  jerking 
iDtermittent  motion,  till  at  last  complete  stagnation  takes  place. 
The  blood-corpuscles  now  detained  exhibit  a  marked  tendency  to 
adhere  alike  to  the  walls  of  the  veasels  and  to  each  other ;  thus 
accumulating  together  and  sticking  in  the  capillaries,  while  the 
liquor  sanguinis  flows  onwards.  To  this  condition  the  terra 
"stasis"  has  been  applied.  In  the  immediate  neighbourhood,  and 
surrounding  the  part  which  is  in  the  condition  of  stasis,  the 
circulation  of  the  blood  goes  on  with  increased  rapidity :  it  may 
even  pulsate  in  the  arteries  and  oscillate  in  the  veins,  while  it 
moves  with  a  uniform  but  rapid  flow  through  highly  distended 
but  less  turgid  vessels.  When  these  conditions  exist  simul- 
taneously, and  the  true  morbid  process  is  completely  established, 
the  capillary  vessels  may  burst,  causing  haemorrhage  or  extra- 
vasation into  the  surrounding  tissue,  or  the  serum  and  liquor 
sanguinis  may  transude  through  their  walls,  without  rupture, 
into  the  surrounding  texture. 

The  " determination  of  blood  to  a  part"  here  noticed,  charac- 
terized by  dilatation  of  the  arteries  with  increased  flow  of 
blood  through  the  capillaries,  must  be  distinguished  from  the 
"congestion  of  inflammation/'  characterized  by  the  accumulation 
and  stagnation  of  red  and  white  corpuscles  in  the  vessels, 
tending  to  be  abnormally  adherent  to  each  other  and  to  the 
vessels.  Both  of  these  phenomena,  namely,  "determination" 
and  "congestion,"  may  i*esult  from  irritation.  The  dilatation 
of  the  arteries  seems  to  be  immediately  developed  through  the 
medium  of  the  nervous  system,  while  the  accumulation  of  the 
blood-discs  and  stagnation  of  the  blood  is  the  immediate  and 
direct  result  of  impaired  or  suspended  function  of  the  minute 
tissue-elements  contiguous  to  the  capillary  vessels. 

The  "determination  of  blood"  and  dilatation  of  the  arteries 
lead  to  no  change  in  the  quality  of  the  blood  itself;  on  the 
other  hand,  accumulation  and  stagnation  of  blood,  in  the 
congestion  of  an  inflamed  part,  are  associated  with  increased 
adhesiveness  of  the  red  and  white  discs.  Mere  determination 
of  blood  becomes  obliterated  after  death  by  the  post-mortem 
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cootmction  of  the  arteries,  whereas  tlie  congestion  of  inflamma 
tion  is  persistent     It  is  an  e\^dence  of  oi^aic  lemon  dei^larinj 
it^lf  as  distinctly  in  the  d^d  as  in  the  living;  and  ihu%  tb 
most    iuiportant,    if   not   the   only   sign   of  the   early   stage 
inflammation   having   occurred   during   life   is    recognizable,  on 
disaectionj  by  the  intense  redness  due  to  the  accumulation 
red  discs  adherent  to  each  other  in  tbe  minutest   mnnticationa 
of  the  vessels,  and  not  due  to  distension  of  the  vessels  merely* 

Such   is  a  statement  of  the   facts   ascertained   regarding  the^ 
early  phenomena  of  the  inflammatory  process ;  and  they  ai-e  olH 
such  a  kind  that,  with  the  facilities  of  study  which  ought  now^^ 
to  be  within  the  reach  of  every  student  of  medicine,  he  ought 
to  make  such   exi^M^rimenfcs  as    have  been  already  notic^d^ 
see  them  made  by  others,  and  thus  really  appreciate  the  stefu 
of  that  morbid  process  which  he  requires  to  treat  so  extensivelj 
in  pnictice,  and  of  which  he  can  form  hut  a  faint  conception 
from  the  most  lucid  description* 

IL  The  constitution   of  the  blood  is  altered  as  regards  it 
adaptability  to  nourish  the  part 

The  nature  of  this  alteration  cannot  be  chemically  expressed^ 
but  microscopical  observation  has  established  a  fundamental  fact 
namely,   that  the  tissues  through  which  the  blood  flows  ha^ 
such  special   rektians  to  the  living  fluid   that,  in   the    healthy 
state^    the    functional    activity    of    the    minute    tissue-elements 
maintains   the   hlnod    in  a   stat«   fit   for    transmission   through 
the  blood-vessels;    and  the  first  change  observed  in  the  bk 
subsequent  to  any  impairment  of  function  of  tissue-elements, ; 
an  increase  of  adhesiveness  of  the  red  as  well  as  of  the  whit 
leorpuscles;    but  the  white  coipuscles  are   now  known    to 
Bptible  of  much  greater  adhesiveness  than  the  red ;  so  tha 

Tht  iiTitation,  leading  to  impairment  of  function,  caus 
stagnation  of  the  white  sooner  than  of  the  red  discs.  The 
blood  is  not  thus  altered  in  the  first  instance  thi-oughout  its 
whole  mass;  but  the  change  is  a  local  one,  confined  to  the  seat 
of  the  inflaramatoiy  process.  At  one  time  it  was  beheved  that 
the  blood  was  altered  in  its  constitution  chiefly  by  an  increase 
of  the  fibrino  and  the  white  corpuscles;*   but  it  is  now  found 


•  Aadral  and  Gjivarpet  allowed  tbafc  the  propoption  of  fibrine  in  tbe  bloorl  was 

An^ne&led  in  inflAmuiatiQiLSf  wlieii  autficientlj  seTore  or  extensive  to  aUect  tbo 
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that  the  white  or  rudimental  corpuscles  of  the  blood  cannot  be 
separated  from  the  fibrine  by  any  known  process;  consequently 
the  relative  amount  of  fibrine   cannot  be  correctly  stated  in 
relation  to  the  blood.      And,  as  in   many  inflammations  these 
ooipuscles  are  increased,  as  well  as  in   many  conditions,   such 
as  pregnancy,   in   which   no   inflammatory   process   exists,   the 
hlood  is  similarly  altered,  it  is  not  known  how  much  of  change 
is  due  to  fibrine  or  how  much  to  the  white  corpuscles.      The 
generation  and  accumulation  of  large  numbers  of  white  corpuscles 
in  the  vessels  of  an  inflamed  part  is  not  now  received  as  a 
feet    The  phenomenon  may  be  true  as  regards  some  frogs,  but 
not  as  r^ards  warm-blooded  animals;    and  it  is  consistent  with 
the  experience  of  three  most  eminent  pathologists,  who  have 
experimentally   examined   this   subject — ^namely,    Mr.   Wharton 
Jones,  Dr.  Hughes  Bennett,  and  Mr.   Paget — that  an  especial 
abundance  of  white  corpuscles  in  the  vessels  of  an  inflamed 
part  is  neither  a  constant  nor  even  a  frequent  occurrence.     Dr. 
Hughes    Bennett's    researches  relative  to  leucocythaemia   have 
shown  that  even  the  most  extreme  abundance  of  white  cor- 
puscles in  the  blood  has  no  tendency  either  to  produce  or  to 
aggravate  inflammations 

A  remarkable  phenomenon  presented  by  the  red  blood-cor- 
pnscles  in  inflammation  was  first  observed  in  1827  by  Mr.  Lister, 
sen.,  and  by  Dr.  Hodgkin,  and  afterwards  accurately  described 
by  Mr.  Wharton  Jones. 

They  observed  that  when  healthy  blood  is  received  on  a  glass 
plate,  or  the  clean  surface  of  a  polished  lancet,  and  immediately 
examined,  the  corpuscles  lie  diffused  in  the  liqiu/r  sanguinis,  but 
in  about  half  a  minute  they  run  together  into  piles  or  rouleaux, 
which  arrange  themselves  in  small  meshed  networks.  But  if 
a  drop  of  blood  from  a  patient  with  acute  rheumatism,  or  with 
an  inflammation,  be  similarly  examined,  piles  of  red  corpuscles 
instantly  form,  and  are  clustered  into  masses,  leaving  a  network 
with  wide  interspaces. 

This  appearance  of  itself,  however,  is  not  a  sure  sign  of  inflam- 
mation. It  may  be  observed  in  the  blood  of  the  chlorotic  female 
as  well  as  in  the  pregnant  one;  in  those  also  in  whom  a  plethoric 

terere  inflammations  it  has  been  found  to  rise  as  high  as  eight,  nine,  or  ten  parts 
in  1,000.  This  increase  commences  as  soon  as  the  inflammation  is  established, 
and  ceasea  when  the  prooees  begins  to  decline. 
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eonflit.ion  as  regards  tlie  lili>(id  exists ;  in  perfions  in  healtli,  whom 
circulation  hm  been  much  accelerateii  as  by  \nolent  exereiae;  anl 
it  ttppcai-a  to  >>e  the  natural  state  of  the  blood  of  horsea  It  ■ 
a  plienomenon  resulting  from  an  increased  toudeney  to  aggrega- 
tion of  the  bhwd'Corpnsclcs,  and  gi%a^s  a  granular  ap^icarance  to 
a  thin  layer  of  blood  when  viewed  with  the  naked  eye.  When 
blood  is  drawn  oft*  in  quantity,  the  phenomenon  is  associftW 
with  the  formation  of  what  is  tt^rmed  the  "  huffy  coat,"  ns  tlie 
clustered  blood-corpnscles,  rapidly  sinking,  siibsi<le  to  Borae 
distance  below  tlie  surface  before  the  fibrine  and  the  white 
corpuscles  begin  to  coagulate. 

However  indefinite  and  uncertain  the  changes  may  be, 
observed  upon  a  small  portion  of  the  blood,  it  cannot  be  doii 
that  tire  bloorl,  stagnant  or  retarded  in  an  inflamed  part,  und" 
goes  important  alterations;  and  by  a  constant  suocesgion  of  SfUi 
changes  the  whole  fluid  may  come  at  length  to  be  materii 
fdtered,  aa  indicated  by  the  general  effects  and  eouRitltutio' 
disturbance,  extending  throughout  the  nervous  and  the  vascu 
system,  and  which  may  ensue  in  the  train  of  an  inflammatii 
of  purely  local  origin.  It  is  probalJe  that  local  changes  enf^ue 
in  the  blood  similar  to  those  we  shall  have  to  notice  as  ttrking 
place  in  the  products  of  gi^owth  in  and  amongst  the  elements  of 
tissue  during  the  inflammatory  process,  lliere  is  no  doubt,  aa 
Wharton  Jones  has  shown,  that  flhrinons  coagula  ocoisional 
form,  and  even  degenerate,  within  the  blood-vessels.  Wb 
the  stagnation  of  the  blood  is  not  constant,  these  fibrinoi 
coagula  are  carried  away  into  the  general  circulation,  givii 
rise  to  the  phenomena  of  embolism  (to  be  afterwards  deseril>ed) 
in  the  capillaiy  vessels  of  some  of  the  more  solid  viscera,  such  as 
the  brain,  lungs,  liver,  spleen,  or  kidneys.  By  the  deiT^npration 
of  such  coagula  the  whole  mass  of  blood  may  be  infected,  and  eoi 
stitutional  disturbance  excited,  producing  sometimes  various 
wide -spreading  suppumtion, — as  when  purulent  infection  is  com 
quent  on  local  injury,  or  when  a  blood-clot  passes  npwanis,  ai 
becoming  lodged  in  the  cerebral  vessels,  induces  the  state  kiio 
as  softening  of  the  brain. 

There  are  many  points  or  questions   deserving  of  attenti 
regarding  the  theory  of  the  inflammatory^  process;  but  it  is  al 
obvious  that  in  a  handbook  such  aa  this,  any  mere  analysis  of 
speculative  doctrines  ought  not  to  take  up  much  space*      The 
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following  statement  will  therefore  merely  embrace  as  much  as 
possible  of  those  topics  of  special  interest  which  a  more  ex- 
tended and  accurate  physiological  knowledge  of  the  process  of 
inftunmation  has  shown  to  be  the  proper  objects  of  more  extended 
inquiry. 

In  the  first  place,  as  to  the  primary  seat  of  the  inflammatory 
process^  there  can  be  little  doubt,  from  the  phenomena  already 
described,  as  well  as  from  the  results  of  dissection,  which  show 
the  progress  and  effects  of  the  process,  and  from  the  experimental 
resiearches  of  Hunter,  Thomson,  Wilson  Philips,  Huglies  Bennett, 
Wharton  Jones,  John  Simon,  Paget,  Lister,  and  other  observers, 
that  the  vital  morbid  process  known  as  "inflammation"  is  con- 
nected with  the  minute  capillaries,  and  the  most  minute  elements 
of  tissues  which  they  nourish.     Questions  relative  to  the  tlieory 
of  the  process  are  therefore  found  to  be  intimately   connected 
with  the  histolo^cal  and  physiological  relations  of  these  parts. 

Daring  the  earliest  period  of  the  process — the  period  of  incre- 
ment, or  of  incubation,  as  it  has  been  termed — it  appears  to  be 
the  inherent  properties  of  the  minute  component  elements  of 
tissues  which  first  undergo  a  change,  and,  combined  with  the 
reflex  actions  of  the  nervous  system,  seem  to  maintain,  to  pro- 
mote, or  to  increase  the  activity  of  the  subsequent  stages. 

The  simplest  effects  upon  the  minute  elements  of  tissue,  and 
upon  the  blood-vessels,  are  seen  to  follow  the  application  of  the 
mildest   or   slightest   physical  or  chemical   agents,   but    which, 
operating  powerfully,  are  also  capable  of  extinguishing  altogether 
the  life  of  these  elements  of  tissue.     When  the   action  induced 
is  mild  and  gentle,  the  tissues  become  incapable  of  performing 
their  wonted  functions ;  and,  provided  the  mechanical  or  chemi- 
cal agency  has  not  been  too  severe,  the  impairment  of  function 
may   subside,  and  the  tissues  will  return  to  their  normal  state 
of  functional  activity.     This  is  "Resolution"  of  the  inflammation. 
Such  irritant  causes  acting  either  immediately  from  without, 
or  through    the  blood,   or  through   the   instrumentality  of  the 
nerves,  each  component   texture   of  the  part  becomes   affected 
as  soon  as  it  is  brought  in  contact  with  the  irritant.     A  gi-adual 
contraction  of  the  arteries  takes  place — the  contraction  follow- 
ii^  at  some  interval  after  the  application   of  the   stimulus — is 
slowly  accomplished,  and  pei-sists  for  a  variable  length  of  time. 
Relaxation  then  no  less  gradually  ensues,  when  the  capillaries 
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open  up  and  slowly  dilate  tUl  they  acquire  a  size  larger   thJ 
they  had  previous  to  the  application  of  the  stimulus,  ■ 

The  minute  aiieries  have  been  shown  by  the  histologiBt  fl 
possess  in  abundtmce  the  structuml  elements  of  the  noD'Strial^fl 
contractile  tissue ;  and  in  this  resjiect  they  closely  resemble  tH 
CQUbtitution  of  the  muscular  fibre  of  the  iutestioe.     Acc<:»rdingljH 
the  contractions  they  undergo  have  been  considered  as  analo- 
gous  to  &jxisnis  (as  Cullen  first  suggested);  while  the  succeeding 
dilatation  may  be  of  the  nature  of  refuxatimi,  and  ultimatt*ly  of 
pa/ralysis.     This  paralyzed  state  is  ahown  from  the  fact  that  tH 
same  veaeek  now  dilated  will  not  contract  uj>on  a  re-applicaticH 
of  the  same  stimulus  which  before  made  them  contmct.     If  tfl 
stimulus  is  made  with  a  needle  upon  the  vesseb  in  the  timilH 
parent  parts  of  an  animal,  the  needle  may  be  repeatedly  dranH 
over  such  dilated  vessels  and  no  contraction  will  follow;   bM 
with   a  stronger  stimulus,  such  as  that  of  heat,  they  may  H 
made  to  contract  again,  and  even  close;  and  this  state  of  cofl 
traction  may  pei-sist  for  a  whole  day,  before  the  vessek  agiifl 
open  up  and  permit  the  blood  to  How  (Paqet)*     On  the  othafl 
hand,  the  true  capillariee  eeera  totally  destitute  of  any  stnictufl 
known   to  be   contractOe.     Thej   merely   consist   of  a   delicafl 
homogeneous  membrane,  beset  with  occasional  nuclei.     A  filM 
of  collodion  is  not  more  homogeneous  nor  more  contitmous  thiH 
the  membrane  of  a  capillary  (VincnowJ,     Whereas  the  milium 
ai-teries    (some    of  them   less   even   in   calibre   than   caiiiUaries) 
possess  distinct  coats,  one  of  them  consisting  of  a  single  layer 
of  muscular    (or  contmctile)    fibre   cellsj   wound  spirally    round 
the  internal  membrane  of  the  blood-vessel,  so  as  to  encircle  it 
from  one  and  a  hidf  to  two  and  a  half  times.     The   arteries, 
to  their  smallest  branches,  ai"e  sometimes  contmet^^d  to  absolute 
closure,  aud   at   other   times   are  widely  dilated;    whereas   tt 
capillaries  are  never  entirely  closed,  nor  do  they  present  an 
variations  in  diameter  which  are  not  due  to  the  elasticity 
their  parietes,  (LiSTEB,  1.  c.) 

The  most  interesting  point  in  the  whole  process  is  perha^ 
that  which  embraces  an  inquiry  into  the  cause  of  the  "  st 
or  stoi>i>iige  of  the  blood,  and  the  exudation  of  the  liquor 
ffuifiis^  which  are  the  most  difficvdt  phenomeua  to  explain  oou 
sistently  with  physiology*     This  is  a  point  which  I  think 
observations  of  Professor  lijjtcr  have  so  very  beautifully  illus" 


THB   CAUSE   OF   " STASIS "   AND   OP   "EXUDATION."  77 

tmted;  but  the  explanations  of  other  eminent  pathologists  and 
experimentalists,  if  not  universally  satisfactory,  serve  to  present 
the  subject  in  a  variety  of  aspects  to  the  mind,  which  cannot  fail 
to  be  both  interesting  and  practically  instructive.  Henle,  Simon, 
Bennett^  Williams,  Bokitansky,  and  Paget  have  all  helped  to 
dncidate  the  process  by  the  following  theories : — 

The  theory  of  Henle,  or,  as  it  is  sometimes  called,  the  "  neuro- 

ptthological  theoiy,"  assumes  that  the  stimulus,  acting   on  the 

sensory  nerves  of  the   part,  excites   in  them  a  state  which, 

beiiig  communicated  to  the  spinal  nervous  centre,  is  reflected 

oo  the  vascular  nerves,  occasions  their  paralysis,  and  therewith 

paralysis    also    of   the    contractile    coat    of   the    blood-vessels. 

Yarious  modifications   have  been   made  upon  this  theory;    but 

as  the  phenomena  have  been  seen  to  take  place  in  the  case  of 

absence  of  a  spinal  cord,  and  in  division  of  the  roots  of  the 

Derves,  and  in  section  of  the  lumbar  and  sciatic  nerves,  such 

fiicts  are  subversive  of  the  hypothesis.      Henle  considers  the 

stasis  as  a  necessary  physical  consequence  of  this  dilatation  of 

the  blood-vessels,  and  this  stasis,  together  with  the  relaxed  and 

dilated  state  of  the  vessels,  &vours   the  exudation  of  serum, 

the  consequence  of  which  is,  that  the  plasma  of  the  blood  in 

the  part  becomes  inspissated  by  a  preponderance  of  albuminoid 

matter  over  the  salts.    This  inspissation  of  the  plasma  determines 

endosmotic  changes  in   the  re'd  corpuscles,  in  consequence  of 

which  they  are  disposed  to  aggregate. 

Simon  propounds  the  view  that  the  phenomena  are  due,  not 
to  a  reflex  action,  but  to  a  direct  change  effected  by  the  living 
molecular  structure  of  the  part  on  the  blood  which  traverses  it,  or 
on  the  vessels  which  convey  that  blood. 

Bennett  ascribes  the  change  as  due  to  a  vital  force  actively 
operating  through  the  tissues  which  lie  outside  the  vesseb,  and 
which  is  the  only  active  agency  causing  the  approacl)  of  the 
coloured  particles  to  the  capillary  walls  of  the  blood-vessels,  and 
the  passage  through  them  of  exudation. 

Paget  supposes  a  mutual  relation  to  exist  between  the  blood, 
its  vessels,  and  the  parts  around,  which  being  natural,  permits  the 
most  easy  transit  of  the  blood,  but  being  disturbed,  increases  the 
hindrances  to  its  passage. 

Dr.  J.  C.  B.  Williams  considers  that  an  essential  part  of  inflam- 
mation is  the  production  of  numerous  white  globules  in  the 
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loflamcd  vessels,  and  that   the  obstnictiun  of  tliese   ve^ssels  li 
mainly  due  to  tlie  adliesivtj  proiwrties  of  tbese  globules.  ^ 

RukiUirji^ky  is  of  opiiiiou  that  tliu  condition  of  stasis  proceeH 
— 1st,  From  the  sticking  together  of  the  blood-corpuscles,  ^M 
heaping  up  and  wedf^ing  of  thera  in  the  capillaries,   M^lnle  tH 
phi*5ma  in  part  rtows  vif  towards  the  veins;  2d,  Fram  the  ip«^pi^ 
nation  of  the  plasma,   occasioned  by  the  exudation  of   serum 
through   the   dilated   and   attentiatcd   walls  of  the  vessels,  atid 
its  satumtion  with  fibrine  and  albumen;   3d,  From  the  heaping 
up  of  the  colourless  corpuscles,  i,e,,  the  nucleus  und  cell  fomia- 
tiotiSp  together  with  blood-globules;  from  their  sticking  togeth^ 
and  from  the  delicate    hyaline,  tibrinous  coagula  which  rlevelj 
themselves  among   them.     Rokitansky  considers  tliiss  to  he 
most  imporUrnt  moment   in   the  inflammatoiy  piHicess,  since 
the  one  hand  it  very  specially  tbi-ovvs  light  upon  the  phenom« 
of  sta^Uj   and   ou    the   other   band   it  comprehends   the   pla 
processes  which  take  place  in  the  heaped-up  and  stagnant  blc 
It  separates  in   thm   way  tLie  proces.<i   of  inflammation  from' 
merely  simple   one   of  exudation.      The   elementiiry   formationsii 
above-mentioned  are  not  merely  swept    together  towards  ^^M 
place   of  stasia^   l>ut  they  origiuate   as   new  formations   in   tli^ 
stagnant  blood,  which  generally  presents  remarkable  altemtiona^J 

Wharton  Jones  describes  the  progi'ess  of  sictsis  as  eonsisting^^^ 
1st,  Of  tlie  adhesion  of  collapsed  ami  dark -red  blood -corpuscles  to" 
the  walla  of  the  vesf^ols;  and^  2d,  The  iidhesion  of  other  blood- 
cells  to  these.  The  fii-st  adhesion  of  the  blood-cells  usually  tiike^ 
place  at  a  bifurcation,  and  the  stagnation  of  blood  is  seen  to 
begin  in  those  capillaries  which  are  least  in  the  direct  ccaii^e 
from  the  artery  to  the  vein,  depending  in  a  great  measure  upon 
the  insY^ssation  of  the  plasma,  or  its  increased  quantity  of  filjrine 
and  albumen. 

Wliatever  explanation  may  be  given  or  accepted  as  to  how  i 
phenomena  of  inflammation  in  a  part  are  brought  aliout^ 
views  regtu'ding  the  essential  nature  of  the  process  have  beofl 
hitlierto  modified  according  as  this  complex  morbid  state  has  been 
studied  by  its  effects  as  seen  on  the  dead  rather  than  on 
living  body.      There   are  Sf»me   especially   eminent   i>atbologia 
whose  combineil  observations  have  of  late  done  much  to  convey 
a  clear  notion  of  the  essential  nature  of  this  complex  pi-oc^'s^  ^ 
namely,  Alison,  Virchow,  Bennett,  Simon,  Goodsir,  Redfern, 
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Lister.  While  Dr.  Bennett  regards  an  exudation  from  the 
blood-vessels  as  the  necessary  constituent  of  inflammation, 
Alison  and  Virchow,  on  the  other  hand,  recognize  the  morpho- 
logical changes  of  the  living  tissues,  such  as  have  been  described 
in  inflammation,  as  betraying  merely  a  teridency  in  a  part  to 
such  a  local  change  as  exudation  amongst  its  structure.  That 
local  tendency  may  be  so  slight  that  hardly  any  difference  can 
be  appreciated  between  the  healthy  changes  attendant  on  normal 
nutrition,  and  those  changes  between  the  blood  and  the  minute 
tissues  which  are  of  such  a  kind  that  a  morbid  change  (iuflara- 
mation)  is  established  in  the  elementary  components  of  the  tis- 
mes  themselves,  without  any  appreciable  exudation  having  taken 
place  either  amongst  the  interstices  or  upon  the  free  surfaces 
of  membranea  To  such  a  condition  Virchow  gives  the  name 
rf  parencfcymatous  inJUxmmation,  meaning  thereby  that  it  is  a 
process  established  locally  between  the  capillaries,  the  blood, 
and  the  component  element-s  of  tissue,  and  expressed  by  a 
tendency  merely  to  the  effusion  from  the  blood-vessels  of  such 
plastic  material  as  may  eventually  take  place. 

Inflammation  may  thus  exist  as  a  local  morbid  process, 
diaracterized  by  an  abnormal  condition  of  the  nutritive  changes 
between  the  capillaries,  the  blood,  and  the  component  elements 
of  a  texture,  without  any  appreciable  exudation.  Such  an 
abnormal  condition  will,  under  proper  regimen  and  proper 
.  remedies,  in  a  case  of  simple  inflammation,  seen  from  the 
first,  completely  subside,  no  interstitial  exudation  ever  taking 


Examples  of  this  simple  form  of  inflammation  have  been  fully 
illustrated  by  Goodsir  and  Eedfern  in  this  country,  by  their 
demonstrations  of  what  takes  place  within  the  large  cells  of 
cartilage.  The  cells  become  larger,  the  number  of  nuclei 
increases,  and  some,  or  all  of  them,  may  undergo  fatty  meta- 
morphosis under  the  influence  of  this  the  simplest  form  of 
inflammation,  and  which  is  only  manifested  by  this  abnormal 
nutritive  process  between  the  blood  and  the  cells,  and  which 
at  once  leads  to  these  changes  wUhin  the  cell-elements  of  tissue, 
described  by  Virchow  as  a  "cloudy  swelling"  of  these  parts, 
e.j.,  the  cells  of  the  uriniferous  tubes,  and  those  of  the  mucous 
membrane  in  the  state  of  catarrh.  In  this  abnormal  nutritive 
process,  however,  there  is  a  constant  tendency  to  the  interstitial 
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exudatiOQ  of  a  hyaline  material,  wlxich  may  become  fibrous  or 
filamentous,  atid  ultimately  soft  and  gelatinous.  VirchoWj 
Weber  of  BonOj  and  His,  hav^j  demonstrated  similar  chanj 
in  the  cells  of  the  cornea. 

Thus  the  minute  and  penetrating  observations  of  Tli'cbow  haw" 
given  a  more  comprehensive  meaning  to  the  pi-ocesii  of  exudatio^ 
than  it  has  hitherto,  in  this  country,  been  understood  to  signi^^ 
and  such  tdterations  as  he  and  others  have  described  in  the 
elements  of  the  ti^ues  of  an  Infiamcd  part  have  been  in  a  gre^t 
measure  overlooked,  except  by  Dr.  Alison  and  Mr.  Simon.  The 
latter  especially  states  that  tlie  irritation  of  the  inflammatory 
process  is  independent  of  the  nervous  influence,  but  w  a  dir^ 
cJiange  opeiuied  by  the  living  viohcular  Bimduj^e  of  the  paH  on- 
the  blood  which  travcraea  U,  or  mi  ike  vesseh  which  c&fivey  tkal 
blood.  Dr.  Alison,  also,  long  sgo  recognized  the  tendency  to 
intcji-stitial  exudation  lis  attending  such  vital  changes  in  th« 
constituent  elements  of  a  part,  and  which  entitled  it  to  ^^ 
considered  inflamed.  The  accurate  observations  of  Virchow, 
Goodsir,  and  Redfem  have  showTi  that  such  primitive  changes 
do  take  place  before  those  more  palpable  phenomena  occur  which 
constitute  the  exudation  as  described  by  Bennett,  namely,  the 
exudation  of  decolorized  lymph  into  the  interstices  between  the 
constituent  elements  of  a  texture.  Both  sets  of  phenomena  alike 
show  that  hiflammatum  is  only  one  of  the  various  shades  of 
deviation  ftvm  the  normal  procem  of  nuirUian, — a  dtse^iaed 
actioTi  tending  to  a  load  Imimi  {British  and  Foreign  Medico* 
Chirurgical  Sevteit^  January,  1854).  That  the  irritation  of 
iTifiammation  is  in  some  measure  independent  of  the  nerves,  fli 
following  interesting  experiment,  related  and  performed  by 
Simon,  may  be  quoted  in  proof: — 


1 


**  A  patient  Lad  complete  ancesfcheaia  of  the  fifth  nerve,  dependent 
a  poat^mori^m.  exanii  nation  8ub8ec|ueutly  eh  owed)  on  its  organic  dii*eaFe 
tlie  conjunctiva,  as  well  as  the  integument  of  the  faee^  was  utterly 
inaenaible:  not  only  waa  the  function  of  the  nerve  destroyed,  hut  tho«e 
reflected  nutritive  cliaoges  of  which  I  have  already  q>oken  had  taken 
place»  and  had  exLanated  themselves;  showing  that  the  nerve  was 
spoiled  for  participation  in  the  acta  of  nutrition  (whatever  they  may 
be)  no  less  than  for  its  more  obvious  usea  as  a  medium  of  conaeious 
sensation;  the  cornea  had  undei-gone  ukeratioDj  and  had  healed  again. 
The  following  experiment  was  carefnUy  made:— The  iids  heing  held 


} 


PBODU0T8  AND   BFFEOTS  OF  INFLAMMATION.  81 

open,  a  single  granule  of  cayenne  pepper  was  laid  upon  the  insensible 
oofljoDctiva ;  in  a  few  nv)ments  it  had  become  the  centre  of  a  very  dis- 
tinct drcle  of  increased  vascularity,  the  redness  of  which  slowly  became 
more  and  more  distinct  as  long  as  the  stimulus  was  suffered  to  remain,  so 
that^  on  its  removal,  there  was  a  very  evident  circumscribed  erythema 
on  the  suT&oe  of  the  membrane.     I  consider  myself  justified  in  believing 
that  this  change  occurred  without  any  intermediate  nervous  excitement ; 
not  only  because  the  history  of  the  case  would  lead  me  to  consider  the 
fifth  as  annihilated;    not  only  because    the  experiment  was  totally 
imattended  with  sensation;    but  likewise  because  there  was  the  very 
remarkable  absence  of  that  sympathetic  phenomenon  which  the  faintest 
remnant  of  nervous  excitability  would  have  produced — namely,  there 
was    not    the  slightest  trace  of  lachrymation "  {Lectttrea  on  General 
Faihology,  pi  76). 

Further  evidence  might  be  submitted  from  the  papers  of  Mr. 
Joseph  Lister  to  the  Royal  Society,  already  referred  to. 

Such  being  the  essential  nature  of  inflammation,  it  is  easy  to 
understand  how  reasonable  is  that  doctrine  which  teaches  ''  that 
the  process  of  inflammation  is  susceptible,  at  all  times  and  in  all 
countries,  of  very  great  variety  as  to  extent  or  intensity,  and 
especially  as  to  the  constitutional  afiection  associated  with  it  or 
consequent  upon  it" 

Ftoducts,  Effects,  or  Events  of  Inflammation. — Care  must  be  taken 
not  to  put  the  products  of  inflammation  in  place  of  the  aymptoms 
of  inflammation.  When  the  local  impairment  of  function  of  the 
minute  elements  of  tissue  in  process  of  inflammation  is  confirved 
to  a  amaU  apace,  or  is  carried  on  upon  a  minute  scale,  or  rapidly 
abates,  the  inflammation  is  said  to  terminate  by  resolution  as  a 
general  principle ;  that  is,  the  abnormal  action  ceases,  interstitial 
exudation  does  not  take  place,  the  tendency  to  further  impairment 
of  function  is  subdued  and  passes  ofl*,  and  the  part  is  left 
apparently  as  it  was  before.  If,  however,  interstitial  exudation 
has  taken  place,  and  resolution  is  to  be  efiected,  the  return  of 
the  part  to  health  may  be  followed,  for  some  time,  by  some 
impairment  of  its  structure  and  function. 

After  the  process  has  thus  gone  a  certain  length,  an  increased 
local  growth  of  cells,  and  their  liquefaction  or  reduction  to  a  state 
capable  of  absorption  (what  Dr.  Addison  caUs  ceU-therapeutics), 
are  essential  to  the  restoration  of  the  part.  Before  the  process 
has  attained  such  a  length,  however,  resolution  may  be  simply 
YOL.  L  a 
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effected  by  a  gradual  rGtnm  of  i^  the  parts  to  a  natural  f4sU 
a  mere  retiTicing  of  the  steps  by  wbicli  the  natuml  actions  hn 
been  departed  from  Bufficiently  describes  the  process  (Paget), 

The  process  of  resolidwn  has  been   closely  watched  by 
Paget.     He  has  seen,  in  those  cases  where  impairment  of  fuiictio 
and  actual  lesion  had  taken  place,  that  fragments  of  fibril 
washed  from  the  blo^^d  in  the  vessels  of  the  injured  parts,  wef 
borne  along  and  floated  in  distant  vessels.     The  observations 
Dr.  Kirkesi,  also,  leave  no  doubt  that  similar  changes  may  occt 
in  warm-blooded  animals,  and  aiay  be  the  source  of  great  e^Hl 
may  be,  indeed,  prod  native  of  some  of  those  constitutii^nal  effa 
yet   to   be   noticed,   by   carrjang   the   matoriala   of  diseased    or 
degenerate  blood  from  a  diseased  organ  to  one  that  was  pre\ 
onsly  healthy.    When  the  disappearance  of  the  inflammation 
unusually  sudden   and   rapid   the    event   is    technically    calle 
** delitescence^"  and  if  at  the  same  time  the  symptoms  of  inflam- 
mation appear  at  another  part  not  anatomically  connected  with 
the  part  first  diseitsed,  the  event  is  called  a  '*meta8ta8is" 

When  the  process  does  not  confine  itself  to  the  simple  expr 
si  on  of  altered  nutritive  changes  between  the  constituent  ti^ue 
of  a  part  and  the  blood ;  but  when  the  tendency  to  exndatio 
amongst  the  interstices  of  textures  continues,  and  does  not  euh 
side,  as  ali-eady  explained, — namely,  by  resolutimif — then  it  is  that 
(L)  such  a  material  is  separated  from  the  blood  as  will  become  a 
medium  or  nidus-siihstanm,  in  which  many  changes  connected 
with  the  growth  of  new  particles,  granules,  or  cell-forms  will  1 
place,  and  the  phenomena  of  which  have  been  so  well  describ 
by  Bennett,  Gluge,  Paget,  Virchow,  Beale,  and  John  Simon ;  ana 
(2.)  coincident  with  this  exudation,  and  the  changes  which  it 
undergoes,  the  tissue  of  the  part  itself  sustains  serious  altera:- 
tions.  For  in  all  such  inflammations  especially  of  the  mof 
vascular  parts,  when  there  is  increased  exudation  from  the  bio 
vesseb,  there  is  a  great  deterioration  o  the  surround  ing  element 
of  tissue*  The  texture  is  iiondered  soft  and  easily  torn,  and  bj 
such  changes  of  cohesion  the  elasticity  of  parts  (a  circumstanc 
often  of  very  primary  importance)  becomes  greatly  altered  and 
impaired 

These  changes,  therefore,  Mr.  Paget  happily  describes  as  conJ 
sisting  of, — (L)  Productive  effects— that  is,  effects  resulting  from 
the  growth  of  new  particlea,  granules,  or  cell-forms  from  pr 
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existing  genninal  elements  of  tissue,  and  which  are  susceptible  of 
farther  development,  and  also  of  degerieration;  (2.)  Destructive 
effects,  such  as  softening,  degeneration,  absorption,  ulcercUion,  and 
death  of  tissue. 

FrodactiYe  EflBbcts  of  TnflaTnmatum— Tnflaimnatory  EfltLsions  or  Exu- 
datioifl.— These  consist  of, — 1.  Serum;  2.  Blood;  3.  Fibrine;  and 
4.  Mucin.  These  last  two  are  the  only  true  inflammatory 
exudaiums. 

1.  Serous  Effusums, — ^The  effusion  of  pure  serum  is  said  to 
be  very  rare.  In  inflammation  of  a  serous  membrane,  as  the 
pleara,  the  fluid  effused  is  not  only  greater  in  quantity  than 
natural,  but  is  also  greatly  altered  in  quality.  In  health  the 
sennis  secretions  are  little  more  than  pure  aqueous  vapour,  with 
A  trifling  addition  of  saline  matters;  but  when  they  occur  in  an 
inflamed  part,  they  contain  a  considerable  quantity  of  albumen, 
sometimes  a  portion  of  fibrine,  and  at  other  times  the  secretion 
ippeais  to  be  the  piu*e  liquor  sanguinis  which  is  effused, 
entirely  unchanged  in  its  physical  properties.  The  quantity 
effused  varies,  according  to  the  part  affected,  from  perhaps  a 
portion  of  an  oundb  to  a  few  pints,  or  even  more  than  a  gallon.  , 

This  product  of  inflammation,  but  mixed  with  fibrine,  may  be 
seen  in  the  fluid  contained  in  blisters  raised  by  counter-irritants 
in  a  healthy  person;  also  in  the  fluid  of  peritonitis;  of  pleurisy 
and  of  pericarditis;  such  also  is  the  fluid  that  fills  the  early 
vesicles  of  herpes  and  eczeina,  and  other  cutaneous  eruptions. 
It  is  also  seen  in  the  fluid  which  surrounds  an  acute,  deep 
inflanmiation  beneath  the  skin.  The  fluid  of  a  common  hydrocele 
is  another  example  of  serous  effusion.  The  phenomena  associated 
with  the  production .  of  such  a  secretion  may  be  often  seen 
sorrounding  a  phlegmon  or  boil  of  large  size.  While  the  centre 
orcwTC  of  the  boil  is  hai*d,  it  is  surrounded  by  textures  into  which 
the  effusion  that  has  taken  place  is  serous.  Such  serum  is 
Ken  to  a  great  extent  in  pelvic  ceUvZUis  in  its  first  stage.  A 
very  demonstrative  and  interesting  example  of  this  is  given 
ly  Professor  Simpson,  of  Edinburgh,  in  the  Medical  Times  and 
Gazette  for  1859,  p.  27,  July  9.  In  such  cases  the  fluid  fills 
the  areolar  tissue  which  immediately  surrounds  the  inflamed 
parts;  and  when  the  finger  is  pressed  firmly  on  the  part,  the 
fluid  is  diajdaced  into  the  adjoining  areolar  spaces,  which  yield 
to  receive  it.    When  the  finger  is  withdrawn,  the  fluid  does  not 
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immediately  return,  but  an  impression  is  left  in  tte  shape  of  a 
pit.  The  part  wliich  is  the  seat  of  aeroiLS  effusion  is  then  said  to 
pit  on  pressure,  or  to  be  (edematous. 

The  fibriiie  of  inflammatory  serous  effuBions  remains  in  solution 
for  weeks  or  montlis  within  the  body,  during  life,  but  will 
.  coagulate  readily  when  withdrawn.  This  delay  of  the  fluid  to 
f  coagulate  within  the  body  is  a  propitious  event.  So  long  m 
it  is  liquid,  aljsorption  may  still  ensue  without  its  undeigoing 
any  ulteiior  change  when  the  inflammation  subsides*  This 
subsidence  of  the  inflammation,  however,  is  necessary,  for  it 
is  known  that  bo  long  as  inflammation  continues  there  is 
impairment  of  function,  and  absorption  does  not  take  pla<^ 

One  constant  cliaracteristic  of  the  pTodudive  effects  of  inflam- 
mation is,  that  growing  material  is  always  developed  from  the 
pre-existing  germinal  elements  of  the  tissue  involved;  and  the 
effusion  that  results  from  mere  mechanical  obstruction  to  the  flow 
of  blood  is  very  different  from  the  fibiinous  effusion  of  an  inflam* 
mation.  In  the  former  case  the  fluid  effused  from  the  blood  h 
merely  the  serous  part,  as  the  fluids  of  afiasajva  and  astntm,  and 
will  not  coagulate.  Such  fluids,  as  a  rule,  neither  present  fibrine, 
nor  are  any  granules,  particles,  or  cell-forms  developed  in  them 
from  the  dements  of  surrounding  tissue. 

Filirine  can  only  be  made  to  exude  upon  any  surface  or  part 
in  a  state  of  irritation  or  inflammation.  Such  a  local  change 
is  sufficient  to  cause  the  exudation  of  fibrine,  independently  of 
obstruction  to  the  circulation;  and  the  cause  of  the  greatcsfc_ 
differences  in  the  nattire  of  exudations  is  to  be  found  in  thi 
special  constitution  of  the  irritated  parts  (VmcHOW). 

It   has  been   clearly  shown   (SiMON,  Lehma2JK,  Beale)    thaij 
there  are  two  esBential  characteristics  of  inflammatory  effiision,- 
(1).  It  tends  to  contain  certain  ingredients  in  larger  proportion^ 
than  that  in  which  they  exist  in  the  blood — excess  of  chloride  ^ 
of  sodium  and  of  phosphates  and  albumen;  (2.)  Organic  fornix 
find  in  it  a  suitable  place  for  growth. 

The  site  of  effusion  resulting  frum  inflammation  is  important|| 
as  sometimes  constituting  the  chief  element  of  danger— -a  danger 
sometimes  immediate,  from  the  mechanism  of  the  parts  affected,  | 
nA  large  quantity  of  fluid   is  often  poured  out  in  a  very  short 
ptimo.      The  cavity  of  the  pleura  may  fill  in  a  few  hours,  and 
the  lung  may  be  compressed  by  it  to  a  half  or  a  third  ofi 
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its  bulk:  and  if  both  pleural  cavities  become  thus  aiTected, 
coBsiituting  double  pleurisy,  the  patient  must  die  from  suffoca- 
tion, if  not  at  once  relieved  by  allowing  free  vent  to  the  fluid. 
Tlufl  operation  is  called  tapping  the  chest,  or,  technically, 
••  j^racentesis  tlumicis**  Serous  effusion  into  the  areolar  sub- 
xxmuoous  tissue  of  the  glottis  may  also  produce  almost  immediate 
death  from  suffocation,  unless  the  cavity  of  the  larynx  is 
ijgamediately  of>ened  to  admit  the  air  to  the  lungs  (Watson). 

2.  Blood   Effusions  or  Extravasaiions. — Such    chiefly  occur 

£rom  rupture  of  the  new  vessels  developed  in  the  newly  formed 

0iaterial,  which  has  just  become  vascular  (Rokitansky).     In  the 

ovdinaiy  course  of  internal  inflammations  extravasations  of  blood 

jB^xe  rare,  and  betoken  an  unfavourable  state  of  the  constitution 

generally,  such  as  occurs  in  typhous  fevers,  in  scurvy,  in  purpura, 

or  in  syphilia    The  post-TMni&ni  evidence  of  such  extravasations 

10  the  presence  of  a  coloured  cicatrix  at  the  spot  of  rupture  and 

effusion,  and  the  colour  is  found  to  be  due  to  the  presence  of 

biematoidine,   generally  in  the  form  of   a  mass  of   aggregate 

oystals,  composed  of  minute  rhombic  columns,  and  which  may 

be  considered  as  the  regular  typical  ultimate  form  into  which 

haematine  is  converted  in  any  part  of  the  body  where  considerable 

inasses  of  extravasated  blood  continue  to  lie  for  any  length  of 

time,  e.  jr.,  apoplectic  clots,  and  coagula  in  the  Graefian  vesicle  of 

the  ovum  after  menstruation  (ViRCHOW). 

Mr.  Paget  correctly  observes  that  we  must  not  confound  with 
bftmorrhages  the  cases  in  which  the  inflammatory  products  are 
merely  blood-stained,  i.  e.,  have  acquired  a  more  or  less  deep  tinge 
of  blood,  through  the  oozing  of  some  of  its  dissolved  colouring 
matter.  The  natural  colour  of  inflammatory  new  formations  is 
grayish  or  yellowish-white,  and  even  when  they  have  become 
Tascular,  their  opacity  in  the  recent  state  prevents  their  having 
any  uniform  tint  of  redness  visible  to  the  naked  eye.  Wlien 
inflammatory  products  present  the  tinge  of  redness,  it  is  either 
because  of  hsemorrhage  into  them,  or  because  they  have  imbibed 
the  dissolved  colouring  matter  of  the  blood ;  and  when  this 
imbibition  happens  during  life,  or  soon  after  death,  it  is  impor- 
tant, as  implying  a  cachectic,  ill-maintained  condition  of  the 
blood,  in  which  condition  the  colouring  matter  of  the  corpuscles 
becomes  unnaturally  soluble. 
3.  InJkimmuUoTy    Lymph    <yr    Fibrine. — ^This   product   is   bo 
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named  to  distinguish    it    from    the    lymph  in  the  lymphati 

vessels,  with  whicli  it  is  probably  not  identical  (Paget)  »  Ii 
Is  a  cliamcteristic  prinmiy  product  of  the  inttammatory  procasa,! 
and  was  called  originally  ''lymph'*  or  **caagulabU  iymp/t;"  and 
more  recently  it  has  been  called  "ex^tdatiou**  or  **fibrinoujf,'*  or 
^inflamviatmy  exiidalUm*'  "It  is  at  first/*  says  Mr.  Paget, 
"probably  always  a  pellucid  liquid  exudation  which  passei 
through  the  blood-vessels" — "sweats  through  them/'  as  Simon 
hath  it— '*and  especially  through  the  Ciipillaries  of  the  inflamed 
part  Its  most  chamcteriatic  general  pi-operties  arei  that  ii  may 
become  a  nidussvimtwin^,  capable  of  taking  some  shan^,  or  of 
assisting  in  promoting  the  growth  of  new  element^*  Like  tha^ 
natural  connective  tissue  of  the  body.*'  But  the  nature  of  th«H 
products  of  this  development  in  the  *HnJlammai&ry  lymph"* 
varies  much,  according  to  the  part  and  the  state  of  the  con- 
stitution; and  accordingly  Bennett  attempts  to  distioguisb  the 
products  of  simple  exudation  from  those  of  tubercuhus  and 
mncerous  exudations.  The  typical  elementary  fonns  which  may 
^grow  amongst  inflararaatory  lymph  vary  according  to  a  much 
greater  variety  of  circumstances.  The  ch-cumstances  which  tend 
to  modify  the  type  of  the  inflammatory  process,  or  impart  to  it 
a  particular  tendency  in  respect  to  the  nature  of  the  productive 
material,  ma}*-  be  shortly  stated  as  follows : — 

(1,)  The  nature  of  the  tissue  in  which  the  inflammation  takes 
place. 

(2.)  The  period  at  which  the  product  is  examined  after  exuda- 
tion has  taken  place  and  growth  commenced. 

(3.)  The  state  of  the  blood  and  the  nature  of  the  zymotic  or 
canstituiioTial  morbid  stiite  which  may  be  associated  with  the 
inflammation, 

(4.)  The  amount  of  vascularity  which  the  affected  part  retains. 

(5.)  Tlie  amount  of  the  local  exudation  and  the  extent  of  healthy 
[tissue  implicated. 

(6.)  The  suddenness  of  the  phenomena  of  exudation  and  of 
growth, 

(7.)  Tli6  persistence  of  the  inflammatory  state  in  its  vicinity. 

f8.)  The  amount  of  fluidity,  serum,  serous  efi'uijion,  blood,  or 
mucus,  associated  with  the  i-nfiwrnmaiory  lympk 

These  are  the  chief  circumstances  which  determine  and  modify 
rtbe  elementaiy  forms  which  may  grow  amongst  the  "infiam- 
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matcry  lymph,"*  and  which  may  advance  to  farther  development, 
or  to  degeneration.  These  circumstances,  severally,  or  more  or 
less  collectively,  influence  the  different  stages  of  progression,  by 
which  the  local  lesion  of  the  inflammatory  process  may  ultimately 
tenninate  in  reaoliUion,  in  permanent  organic  mischief,  in  death 
of  the  parts  involved,  or  in  death  of  the  patient. 

There  are  several  typical  forms,  especially  found  growing 
wnongst  the  "inflammatory  lymph,"  and  in  the  growth  of  which 
the  material  of  the  lymph  may  take  some  share — ^namely,  the 
granular,  molecular,  or  fibrillated  development  of  fibrinmia  pro- 
ducts and  corpuscular  forma 

Bokitansky  describes  these  typical  forms  by  the  terms  ''fibrin^ 
one"  and  "croupous,"  and  Dr.  C.  J.  B.  Williams  by  the  names  of 
"plastic**  and  "aplastic"    Examples  of  each  variety  may  illus- 
trate the  application  of  the  terms.    To  the  fibrinous  or  plastic 
variety  belong  the  serous    effusions    already    referred    to,   and 
perhaps  also  the  granular,  molecular,  or  fibrillated  growths.     The 
oorpuscular,  croupous,  or  aplastic  foims  of  lymph  are  represented 
by  those  growths  which  never  become  consolidated,  as  in  the 
early  formed  contents  of  vesicles  in  vaccinia  and  herpes;  in  the 
fluid  of  blisters  raised  in  cachectic  patients;   in  some  instances 
of  pneumonia;   and  in  some  forms  of  inflammation  of  serous 
fnemhranes.    In  by  far  the  larger  number  of  inflammatory  pro- 
ducts these  typical  forms  are  mixed  in  various  proportions ;  and 
the  larger  the  proportion  of  corpuscles  in  new  growth,  the  greater 
is  the  probability  of  suppuration,  or  of  some  other  degenerative 
process,  and  the  more  tardy  is  any  process  of  development  into 
tissue,  such  as  that  of  adhesions,  indurations,  and  the  like.     In 
other  words,  the  preponderance  of  granules,  molecules,  and  fibril- 
lated material  in  the  new  growth,  is  generally  characteristic  of 
the  "adhesive  inflammations;"  the  preponderance  of  corpuscles, 
or  their  sole  existence  in  a  liquid  medium,  is  a  general  feature 
of  the  "  suppurative  inflammation."    The  hardness  of  inflamed 
parts  is  due  to  the  former  of  these  typical  forms  of  inflamma- 
tion, and  is  exemplified  in  the  case  of  a  phlegmon  or  boil  before 
it  suppurates;    as  also  in   a  lung  in  a  state  of  hepatization 
when  its  textures  are  enclosed  by  lymph,  "just  as  the  stones  of 
a  wall  are  by  the  cement." 

On  the  surfiEkces  of  inflamed  membranes  the  new  growth  forms 
a  layer  of  a  membranous  firmness  or  consistence,  to  which  the 
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name  of  faUe,  adm7itUioua,  ot.  paeudo^msmlmtne  has  been  given. 
By  tins  new  growth  the  naturally  opposed  surfaces  of  parts 
whidi  are  iDflamed  are  apt  to  adhere*  This  ia  commonly  seen 
to  be  the  eaae  between  such  serons  surfaces  as  the  pleurw,  the 
pertcardmmj  the  perittmeiim,  or  the  ed/^es  of  a  wound.  The 
inflammation    associated    with    this    organization   is  sometimes 

I  called  ^* adhesive  mfiammalicm ;''  and  Dr.  John  Tliomson  ascer* 
tained    that    this    growth   and   organization  might  be   eflfected 
between  the  surfaees  of  wounds  in  less  than  fmir  houtB  afte^j 
they  were  inflicted,  H 

On  the  surfaces  of  mucous  membranes  may  generally  he  seen 
the   "eorf>uscular"   typical   form  of  new  growth  as  a  result  of 

,  inflammation.  It  has  little  tendency  to  cohere,  but  grows  in 
films,  gelatinous  masses,  shreds,  patches,  or  delicate  casts  of  the 
surface  upon  which  it  was  fonned.  The  new  growths  in  chronic 
catarrh  of  the  intestines  are  an  example ;  so  are  the  membranes 
sometimes  passed  from  the  cavity  of  the  uterus,  and  called 
dysme'iuyn'heal  membra^ies.  In  the  "adhesive"  form  of  inflam*- 
mation  the  new  growth  of  granules  or  of  molecules  may  ultiJ 
mately  aasume  the  form  of  fibrous  tissue,  interstitial  to  th^ 
textuml  elements  inflamed.  Examples  of  this  organization  ar 
seen  in  tlie  laminated  and  nodular  tliictening  of  the  capsules  ^ 
the  spleen,  the  thickening  and  induration  of  the  periosteum, 
the  capsule  of  the  hip  joint  in  chronic  arthritis;  and  by  virtue" 
of  the  peculiar  tendency  to  contraction  which  fibrinous  products^ 
possess,  the  cx)ntractions  of  parts  are  to  be  explained  which  havifl 
been  the  seat  of  such  a  fonn  of  inflammation. 

There  are  instances  also  in  which  the  new  growth  assnmeSj 
the  form  of  adipose  tissue,  elastic  tissue,  and  epithelium  (Ktbki 
VmcHOW,  Paget);  and  bone  is  a  very  frequent  ultenor  change 
which  it  assumes,  especially  wlien  the  new  gi-owth  is  interstitial'' 
to  fibrous  tissue;  but  these  ulterior  events  only  happen  a/ter 
the  inflammatory  process  has  ceased  in  the  part.  So  long  as 
the  inflammatory  phenomena  continue,  the  tendency  of  the  new 
growth  is  to  assume  the  corpusmilar  form,  such  as  pus,  rather 
than  the  more  adhesive  forms  of  organiztition.  Hence  rapid 
organization  accompanies,  as  a  general  rule,  a  minor  degree 
of  action ;  and  by  depressing  the  action  of  a  part,  we  tend  to 
I>revent  the  threatened  occurrence  of  suppuration.  fl 

The  existence  of  the  inflammatory  state,  associated  with  aa 
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interstitial  exudation,  influences  the  simplest  corpuscular  forms 

of  oiganization.    Lymph  cella,  or  simple  primordial  forms,  occur, 

which  are  represented  by  the  corpuscles  of  chyle,  lymph,  the 

white  corpuscles  of  the  blood,  and  by  those  of  granulations  on 

the  surface  of  a  wound    These  simple  cells  become  developed 

amongst  Uie  lymph   while  it    is    still    fluid,  transparent,   and 

apparently  homogeneoua    The  first  discernible  organic  form  in 

the  lymph   of  herpes,  for  example,  is  that  of  a  mass  of  soft, 

colourless,  or  grayish-white  corpuscles,  about  nWth  or  Wmrth  of 

an  inch  in  diameter,  round  or  oval,  pellucid,  but  appearing,  as  if 

through  irregularities  of  its  surface,  dimly  nebulous  or  wrinkled. 

It  does  not  look  granular,  nor  is  it  formed  by  an  aggregation  of 

granules;  nor,  in  its  earliest  state,  can  any  cell-wall  be  clearly 

demonstrated,  or  any  nucleus  on  adding  water.     In  a  few  hours, 

liowever,  a  pellucid  membrane  appears  to  have  grown  over  its 

smfitoe,  permeable  by  water,  which  raises  up  part  of  it  like  a 

clear  vesicle,  while  the  contained  mass  retreats  or  subsides  to 

the  lower  part  of  the  enclosure,  and  appears  more  nebulous  or 

gmmous  than  before.    A  nucleus  ultimately  forms,  and  can  be 

distinguished  in  this  mass  (Paoet). 

From  these  primordial  cell-forms  in  the  lymph  either  the 
adhesive  or  more  corpuscular  forms  of  organization  may  proceed; 
and  all  the  various  forms  of  corpuscles  described  by  authors  as 
plastic  cells,  fibre  cells,  caudate  cells,  or  fibro-plastic  cells,  and 
some  forms  of  filaments,  are  developed  from  the  germinal  matter 
of  the  surrounding  tissue  by  continuous  development.  Also, 
from  the  development  of  the  primordial  granules,  corpuscles,  or 
cells,  all  those  elementary  forms  proceed  which  are  known  as 
'^pus  corpuscles,''  "granule  cells'*  "compound  granule  Tnasses 
or  cells,"  "Inflammatory  globules,"  and  much  of  the  molec- 
iiZar  debris-like  matter  that  makes  inflammatory  effusions 
turbid. 

The  modes  of  growth  as  well  as  degeneration  are  well  described 
by  Mr.  Paget,  from  whose  work  on  Surgical  Pathology  the 
following  examples  and  illustrations  are  chiefly  taken : — 

1.  The  lymph  may  simply  wither  or  waste,  as  may  be  noticed 
in  the  vegetations  on  the  valves  of,  the  heart  or  large  arteries 
when  they  become  yeUow,  stifi*,  homy,  elastic,  and  nearly  trans- 
parent; or  in  the  lympth  deposited  over  a  compressed  lung, 
associated  with  empyema  or  hydrothorax. 
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2.  T!iG  fibrine  of  lymph  may  undergo  changes  similar  to  wfea 
is  known  as  fatty  degeneration,~change!5  similar  to  those  whic 
occiii^  ill  the  primordial  hjmph  cell,  when  it  ia  transformed  int 
pus.  The  two  changes  generally  go  on  together*  To  the  former 
change,  namely,  the  fatty-like  degeneration  of  the  fibrine,  HrJj 
Paget  gives  the  name  of  *' liqttefadive  degeneration:''  the  soh'iT 
fihrme  of  inflammatory  lymph  that  becomes  again  liquid  when 
suppuration  takes  place,  as  may  be  observed  in  a  hard  ma^i 
inflamed  texture  when  it  becomes  soft. 

This  is  a  degeneration  which  brings  the  new  growth  into  a 
state  favourable  for  its  absorption,  or  to  the  resohdion  of  an 
inflammation.  Examples  of  such  an  absorption  may  be  seen  k 
rheumatic  iritis^  and  the  observations  of  Dr.  Kirkea  on  the  rarit 
of  adhesions  of  the  pericardium  in  comparison  with  the  frequenc 
of  pericarditis  may  also  be  explained  in  this  way, 

3.  Metanic  degeneration  of  1^'mph  and  new  growths  b  ii(| 
unfrequent^  as  in  perUonUis. 

Concurrent  with  these  degenerations  of  the  lymph   gr&Qi 
and  molecules  are  the  degenerations  of  the  cm-pusculur  eleti 

1.    They    may   wither,  as   in  the    dried -up    pus  of    chr 
abscesses, 

±  The  fatty  degeneration  of  cells  is  said  to  l>e  shown  in  the 
transition  to  the  granuh  cell^  known  also  as  the  iTif^imtnatc 
ghshah  of  Glnge,  or  the  exudaiion  carpusch  of  Bennett 
hi^tniy  of  the  formation  or  growth  of  these  corpuscles  is  fit 
doubtful 

The  description  of  them,  as  originally  given  by  Gluge,  in 
describing  the  alterations  of  blood  in  inflamed  parts,  is  as 
follows; — 

He  observes  "  that  the  blood-glohulus  lose  their  tegument  and  thi 
colour.  Their  inner  substance  alone  remains,  which,  however,  does  m 
remain  solitary;  but  by  meana  of  a  whitish  connectiug  material  the" 
maswg  become  agglomerated,  and  form  dense,  opaque,  round  group«i| 
eontftiniug  on  an  average  from  twenty  to  thirty  of  the  smaller  bodiai, 
which,  examined  singlj,  are  quite  light  and  transparent.  By  means  of 
prei»ure  or  acetic  acid  the  Hssoeiiited  granules  brt^ak  down  into  the 
individual  bodies,  and  we  see  that  the  oimcity  is  mertdy  owing  to 
aBSOciation.  The  associated  bodies  have  a  diameter  in  the  mass  of  fro] 
^th  to  Ath  of  a  millimetre;  the  single  granules  are  from  T^th  to  ifnth 
of  a  miUimeti-e,     These  associated  bodies,"  saya  Ghige,  **  I  have  seen  iiL 
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tbe  blood-Tesselfly  so  that  we  have  not  here  to  do  with  a  fluid  which, 
inmsadiDg  through  the  coats  of  the  blood-vessels,  is  changed  into 
gmnules.     They  escape  by  bursting  the  capillaries.** 

That  this  cell  or  corpuscle  is  formed  within  as  well  as  without 
the  blood-vessels,  is  apparent  from  an  examination  of  inflamma- 
trtiy  lungs  or  brain-substance.  The  coipuscles  may  be  seen  to 
eoat  the  blood-vessels  exteriorly  and  interiorly  to  their  walls ; 
and  the  formation  of  the  corpuscle  of  Gluge  can  also  be  traced 
through  stages  of  development,  as  described  by  Vogel,  Bennett, 
Klolliker,  Hasse,  and  myself:  as  well  as  through  stages  of  degen- 
eration from  the  normal  state  of  some  corpuscular  elements 
[teztural  or  morbid),  the  occurrence  of  which  has  been  described 
>y  Reinhardt,  Dr.  Andrew  Clark,  Dr.  W.  T.  Gairdner,  and  Mr. 

The  essential  ingredient  of  which  the  compound  granule  cell 
is  coinf)osed  appears  to  be  oily  or  fatty  matter ;  and  these  cells 
nuy  considerably  in  their  appearance,  according  to  the  fineness 
irith  which  this  matter  is  divided.     In  some  the  oil-drops  are 
large,  in  others  they  are  small  and  quite  granular.     They  are 
by  no  means    confined    to  inflammatory    parts.      Kolliker,   in 
examining  morbid  products  in  an  animal,  has  seen  oval  blood- 
discs  included  in  these  corpuscles,  showing  that  the  cell-mem- 
brane may  be  in  some  instances  a  subsequent  formation  in  their 
progressive    development.      This  view   of   their    nature   would 
imply  that  a  number  of  the  original  oil  or  fluid  granules  come 
mto  contact  with   each  other,   and  cohero  into  a  glomerulus, 
which   subsequently  becomes  invested  with   a  membrane,  and 
constitutes  a  cell,  the  contents  of  which  gradually  undergo  some 
morphological  process  by  which  they  are  resolved,  and  ultimately 
|H^  into  the  circulation  (Simon). 

My  own  observations  on  this  point,  published  in  184!9,  and 
chiefly  made  upon  inflamed  pulmonary  tissue,  led  me  to  express 
the  same  result,  as  to  the  nature  of  this  compound  corpuscular 
development,  in  the  following  statement : — 

"1.  The  formation  of  clear,  transparent,  non-nucleated  cells  may  be 
ohserved. 

"i  The  formation  of  cells  with  a  nucleus  and  neucleolus  are  seen, 
differing  from  pus  corpuscles  in  their  large  size,  and  in  having  a  single 
nudeua.    These  are  formed  in  the  fluid  of  coagulated  exuded  matter, 
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and  become  gradually  filled  by  minate  granules,  wticli,  vlien  few 
number  J  readily  admit  of  the  nucleus  being  see  a.  Subsequeutlj,  howeverJ 
they  conceal  it;  and  the  originally  smooth  cell-membrane  becomes  fngr\ 
ged,  the  granular  cell  appealing  as  a  spherical  agglomeration  of  granule 
Subsequently  the  cell- wall  appears  to  vanish,  the  enclosed  granules  taj 
separate  from  one  another,  and  to  Ml  into  irregular  heaps"  (A'<fin.f 
Med  Jourmd,  No,  178,  for  1849), 

TLo  foUowing  are  tlie  getierd.1  facts  connected  with  the  appear- 
ance of  these  coq^uscles : — 

"L  Tbey  are  formed  in  greatest  abundanee  during  tbe  first  stsge 

e  exudation  (the  second  stage  of  pneumonia,  according  to  Laennec). 

'^2,  As  long  as  the  capillary  circulation  ia  going  on,  and  before  con 
plete  stagnation  has  taken  place. 

**3.  When  the  rediiess  and  condensation  is  the  greatest  tbe  corpuscles 
begin  to  disappear,  or  are  not  seeo.  ■ 

"4,  They  disappear  altogether  as  the  red  softening  passes  into  gmy, 
becoming  liquid, 

^*5.  They  are  jm|>erfectly  formed,  or  not  at  all,  in  the  deposits  tliat 
occur  during  the  progress  of  typhus  fever  or  typhoid  fever," 
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Associating  these  observations  with  the  descriptions   of  Mr. 
Paget  relative  to  tbe  liquefaction  of  fibrine; — with  tboso  also  of 
Zwickj  and  Gulliver^  who  fonnd  these  corpuscles  in  the  softetn 
apes  or  centre  of  arterial  clot^; — with  those  of  Simon,  who  statej 
that  they  are  often  found  in  the  fibrinous  clots  of  veins ; — wi 
their  occurrence  in  the  mammary  secretion,  in  the  softened 
of  encephaloid   cancer,  in    the  vicinity  of  apoplectic   effiisions," 
and  that  generaCy  they  are  extremely  apt  to  he  present  where 
blood,  or  the  products  of  exudation  or  secretion,  are  undei^ing 
absorption; — does  it  not  appear  probable,  moreover,  from  the 
lucid  description  given  by  Mr.  Paget  (when  he  says,  that  dnringr^ 
the  formation  of  these  corpuscles  "  they  present  a  gradual  increase^ 
of  shining  black-edged   particles,  like  minute  oil-drops,  which 
ficcumulate  in  the  cell-cavity  and  increase  in  number,  and  some- 
times in  size  also,  till  they  fill  it")  that  these  compound  granular 
cells,  when  associated  with  inflammatory  products,  fulfil  a  ver^d 
important  function,  a^  the  media  through  which  the  liquefied, 
softened,  and  disintegrated  products  of  inflammation  are  gi-adually 
I  absorbed  J 

The  observations  of  Reinbardt,  Dr.  Andrew  Clark,  Paget,  am 
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Oairdner  also  place  it  beyond  a  doubt,  that  compound  granular 
cells  may  result  from  a  fatty  degeneration  of  the  textural 
cells  of  a  part;  just  as  calcareous  or  pigmental  degenerations 
occur,  and  which  are  common  to  primordial  cells.  While 
there  can  be  no  doubt^  therefore,  that  fatty  degeneration  of 
lymph  or  textural  elements  may  lead  to  the  appearance  of  com- 
pound granular  cells,  that  process  can  scarcely  be  called  degenera- 
tion which  is  associated  with  development,  growth,  and  complete 
ibsorption,  by  which  the  indurated  and  confused  parts  of  an 
inflammation,  such  as  the  solidified  portions  of  a  lung  in  pneu- 
iDonia,  are  ultimately  cleared  up. 

Degenerate  products  are  usually  persistent,  but  the.  compound 
gnnule  cell  is  not.  It  seems  to  have  an  important  function  to 
peifomi  in  the  removal  of  fluid,  efiete,  or  softened  exudations, 
ifter  which  it  too  disappears. 

The  most  frequent  and  important  result  of  inflammation  is 
the  formation  of  pus  by  the  growth  of  pus  cells.  If  a  phlegmon 
or  boil  be  observed,  when  it  is  a  firm,  hard,  and  solid  mass  of 
texture  and  exudation,  we  may  feel  in  a  few  days  that  the  solid 
DISS  has  become  fluid,  and  that  it  has  not  increased  in  bulk. 
The  solidity  and  hardness  are  due  to  the  inflammatory  changes 
md  effusion,  the  softening  is  due  to  the  growth  of  pus  cells 
developed  from  the  germinal  elements  of  surrounding  tissue 
(YffiCHOW,  Beale).  So  it  is  with  the  cells  of  vesicular  eruptions 
which  become  pustular.  The  new  cells  there  also  become  pus 
edb— a  change  which  may  be  accomplished  in  twelve  hours, 
or  sooner  (Paget).  The  following  circumstances  point  to  the 
development  of  pus  from  pre-existing  germinal  matter,  namely, 
that,— (1.)  A  preliminary  lymph  cell  cannot  always  be  discerned; 
(2.)  The  modification  of  the  suppurative  process,  which  occurs 
in  the  inflammation  of  mucous  surfaces,  where  the  formation 
of  pus  seems  at  once  to  take  the  place  of  the  natural  cell-growth, 
fithout  any  apparent  distinction  or  alteiution  of  the  mem- 
Iwmes  of  the  mucous  cells,  corresponding  in  this  instance 
io  the  most  simple  idea  one  can  have  of  what  Virchow  terms 
prmckymatous  inJlammcUion,  as  described  at  page  79.  Ulti- 
mately the  natural  mucous  secretion  undergoes  a  change. 
The  characteristic  cells  on  its  surface  drop  off*  in  all  stages 
of  abortion.  Impaired  cohesion  of  parts  results, — an  inva- 
riable expression   of   the    inflammatory   tendency.      The    epi- 
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ihetial  covering  becomes  less  clmracteristic,  and  ^^dua 
dcdines  to  small  and  Bimple  celb^  mingled  with  many  primordi 
cclh,  whieli  appear  to  have  been  burned  from  the  surface  before 
they  had  time  to  undergo  their  legitimate  development  into  the 
perfect  mueoiis  cells.  From  tliia  sketch  of  what  occm^  "it 
will  he  obvious,"  as  Mr  Simon  writes,  "that  the  anatomical 
di^inction  between  pus  and  mucus  mnst  be  as  useless  as  the 
so-called  chemical  tests.  Infinite  gradations  between  the  two 
destroy  all  practical  value  in  such  criteria.  Mucus,  as  a  copiom 
jtuid  seerethn,  has  no  existence  in  health:  the  only  natural 
secn^tion  of  a  mucous  mfmhmne  is  its  epithelium,  which  ought 
not  to  exist  in  quantity  sufficient  for  any  evident  dischai^ 
If  the  secretion  be  hurried,  it  immediately  begina  to  assume 
the  forms  and  physical  characters  of  pus,  even  to  the  splitting 
of  its  nuclei  with  acetic  acid "  In  short,  the  essential  process 
of  inflammation  has  been  established  in  the  vei^  cell  Itmlf,  by 
the  abnormal  nutritive  morphological  relations  which  take 
bi^tween  it  and  the  blood  in  the  proceasea  of  life* 

InHammations  of  mucous  membrane  with  a  miimioua  exud 
tlou  (quite  as  characteristic  of  inflammation  as  JUrinous  eri] 
tions),  af)pertiun  to  cei*tain  organs,  e.  g.,  the  gastric  catar 
inflammations.  Such  mucus  is  loaded  with  muctn^  as  a  chanu^- 
teristic  product  of  the  inflamed  mucous  membrane,  and  which 
jpves  the  tenacious,  stringy  character  to  the  discbarge. 

Between  heaJtby  pus  and  bealthy  mucus  there  can  thus  bel 
CHmfusion ;  but  there  are  conditions  between  the  two  which  yield 
ui^ltlior  ''  ptmsetvtnihy'*  pus  nor  Ileal tby  mucus. 

Formation  of  Pas— SuppuratioiL^Well*fonned,  perfectly  elat 
atinl  pus  is  a  smobth^  viscid,  yellowish  or  cream-coloured  fli] 
BptK^ifiwilty  lieavler  tlian  water,  averaging  generally  about  1*0307 
bavin ji;  little  or  no  smeU,  and  of  an  alkaline  re-action.  Microsco- 
pically, it  is  seen  to  be  composed  of  certain  essential  constituents^ 
nanicly»  the  pus  cell,  and  often  minute  clear  particles,  which 
wHvm  to  have  some  relation  to  the  pus  cells  as  rudiments  or 
nuclei  of  them.  These  constituents  float  in  a  fluid  or  serum 
cmlliHl  tbe  liquor  puris.  The  pus  cells  are  about  Ww^th  to  Winrth 
of  an  inch  in  diameter,  pellucid,  fl^lled  with  semi-fluid  albuminous 
<H*utoivt4J,  and  sometimes  containing  a  hw  minute  oil-globules, 
which  give  the  cells  a  granular  appearance.  Their  sbape  appeals 
to  dei^nd  upon  the  den^dty  of  the  liqiMJ^r  purls.    Sometimes  m 
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distinct,  drcular,  dark-edged  nucleus  may  be  seen  in  the  paler 
corpuscles,  and  sometimes  two,  or  even  three  particles,  like  a 
divided  nucleus.    The  minute  clear  particles  often  seen  are  not 
more  than  nfnrth  of  an  inch  in  size.     Such  are  the  components 
d  goody  healthy,  or  praiaetvorthy  pus — ^the  pus  lavdabile  of  the 
r    oMer  authors — literally,  the  pus  to  be  commended,  as  showing 
a  benign   form  of  inflammation,   indicatiug  that    the    process, 
though  a  morbid  one — a  disease — ^is  going  on  regularly,  and 
|»omises  a  fortunate  issue  (Watson).    It  is  the  laudable  pus 
of  surgical  writers.    When,  however,  the  process  deviates  from 
the  state  of  health — deviates  from  the  usual  and  regular  course 
of  the  morbid  action  in  a  person  otherwise  healthy — then  we 
find  not  only  variations  in  the  pus  cells,  but  multiform  mix- 
tures of  withered  cells  appear,  with  molecular  and  fatty  matter, 
escaped  and  shrivelled   nuclei,  blood-corpuscles,  and  fragments 
of  granular  matter  like  shreds   of  iibrine.     The   liquor   puns 
becomes  unduly  liquid,  and  the  pus  is  then  said  to  be  watery 
or  ichorous.    It  may  even,  in  weak  and  tuberculous  patients, 
ooiisist  chiefly  of  a  thin  serum,  mixed  with  flakes  or  curdled, 
when  it  has  been  called  serous  pus.    When  the  colouring  matter 
of  blood  is  mixed  with  it,  it  is  called  sam^ious  pus.     Chemical  or 
vital  changes  of  various  kinds  bring  about  a  peculiar  decomposi- 
tion in  pus  while  yet  in  contact  with  living  parts,  although  it  is 
probable  that  atmospheric  air,  or  gases  from  an  internal  cavity, 
may  have  to  do  with  the  change ;  but  hydrosulphate  of  ammonia 
is  frequently  developed,  especially  in  abscesses  about  the  alimen- 
tary canal,  near  the  tonsils  or  the  rectum.    The  stench  is  then 
most  ofiensive  when  the  fluid  is  set  free.    Pus,  besides  pos- 
sessing certain  chemical  properties,  may  possess  certain  specific 
properties:    thus  it   may  be  impregnated  with  certain  poisons, 
18  that  of  syphilis,  or  of  small-pox;  it  is  also  often,  in  certain 
constitutional  states,  loaded  with  foreign  matters  such  as  urate 
of  8od& 

The  formation  of  pus  is  termed  suppuration.  It  take3  place 
inder  three  conditions,  namely, — (1.)  Circumscribed;  (2.)  Dif- 
fiwed;  and  (3.)  SuperficiaL 

As  examples  of  the  circumscribed  formation  of  pus  may  be 
mentioned  an  abscess,  a  bail,  or  phlegmon,  in  which  the  suppura- 
tion is  enclosed  within  a  cavity  whose  walls  are  composed  of 
connective  areolar  tissue,  and  into  which  interstitial  exudation 
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of  iiiflammatoTy  lymph  and  senira  has  estended  over  a  cer 
area.     It  happens  that  while  the  central  portion  of  an  area 
become  purulent  (ie.,  has  produced  pus  celk  as  a  result  of  tfc^ 
L  continuous  premature  proliferation  of  tissue),  tJie  peripheral  pa.^ 
has  maintained  its  firmness  and  solidity  by  activity  of  nucle^^ 
growth— and  sometimes  a  "thin,  opaque,  yellowish-wliite  laye^« 
easily  detached,"  separates  the  auppuration  area  from  the  deaaai* 
part.    Tills  has  been  called  a  '^pyogenic  membrane'*  from  th^ 
supposition  that  its  function  is  to  secrete  the  pus,  whereas  th^ 
nuclei  and  cells  of  the  denser  part  are  growing  by  continuous 
but  premature  development  into  pus  ceUa.     Abscesses  are  some- 
times formed  without  any  of  the  usual  accompanying  signs  of 
inflammation  being  present     They  are  generally  slowly  formed, 
and  are   named  cold  or  chronic  abscesses.     When  suppuration 
happens  in  the  natural  cavities  of  the  body  it  is  still  circum- 
Bcrihei    It  is  not  then,  however,  called  an  abscess,  but  a  purulefU 
effusion. 

Diffuse  SuppwrdtioTi  is  exemplified  in  phUgmoTKms  eryBipel 
or  the  purulent  infiltratimi  of  an  organ*      In  such  cases 
inflammation    extends    through    a  wide  extent  of  tissue,   and 
from  first  to  last  the  boundaries  are  ill-defined.     The  growt 
of  pus  cells  is  distinctly  interstitial.    They  are  genei-ally  rapidl; 
fonned,  and   the   tissue    becomes    thoroughly  infiltrated,   as 
I  soaked  in  pus.      Tlie  usual    want   of  cohesion  in  the  elements^ 
f  of  tissue  involved  in  inflammation  prevails  from  the  first,  and 
ultimately  large  slougJta,  or  dejith  of  portions  of  texture,  may  take 
place.     In  some  textures  of  a  loose  kind  it  is  believed  that  the 
pus  may  spread  about  or  infiltrate  parts  by  its  own  gravity, 
thereby  leading  to  secondary  destruction  of  tissue  and  the  forma- 
tion of  what  are  called  sinuMS. 

The  incijiient  progress  of  diffuse  suppuration  is  probably  not 
dissimilar  to  that  of  a  phlegmonous  abscess,  but  the  inflammatioi] 
is  generally  of  a  different  type,  and  all  the  processes  are  lea 
complete;  thus,  no  fibrinous  lymph  circumscribes  the  limits  o| 
the  abscess,  nor  does  any  membrane  form  to  limit  the  pus.     Thfl 
process  of  suppuration  is  less  perfect,  so  that  the  abscess  often 
contains  slireds,  or  even  large  portions  of  mortified  and  loose 
connective  tissue.    The  pus  is  less  healthy,  is  thinner,  containing  i 
^.larger  portion  of  serum,  and  oftentimes  portions  of  loose  fibrinous 
^lymph.    The  pointing  of  this  form  of  abscess  differs  als 
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ibat  of  the  phlegmonous  abscess,  for  the  pus  readily  passes  from 
its  original  seat  by  infiltration,  and,  gravitating  towards  the  most 
depending  position,  presents  a  soft,  broad  surface,  without  any 
indications  of  pointing.    Such  collections  of  matter  are  always 
o{  greater  extent  than  phlegmonous  abscesses,  for  the  free  trans- 
mission of  pus  ftom  part  to  part  occasions  a  great  extension  of 
the  original  disease.     When  these  difiused  abscesses  open,  the 
phenomena  which  result  depend  very  much  on  the  nature  of  the 
opening,  and  how  it  has  been  effected.     "  I  have  seen,"  says  Mr. 
Hunter,  "  large  lumbar  abscesses  open  of  themselves  on  the  lower 
part  of  the  loins^  which  have  discharged  a  large  quantity  of 
matter,  then  close  up,  then  open  anew,  and  so  go  on  for  months, 
without  giving  rise  to  any  disturbance ;  but  when  opened,  so  as 
to  give  a  free  dischaige  to  the  matter,  inflanmiation  has  imme- 
diately succeeded,  fever  has  come  on,  and,  from  the  situation  of 
the  inflamed  part,  as  well  as  from  the  extent  of  the  lesion,  death 
in  a  very  few  days  has  been  the  consequence."    The  same  result 
has   also   occurred   ftom   liberating   collections    of  the    diffuse 
suppurative  process  in  other    parts.     In   erysipelas,    however, 
which  so  often  gives  rise  to  this  form  of  abscess,  a  free  opening 
is  often  necessary,  to  allow  of  the  escape  of  the  portions  of  loose 
areolar  tissue  they  contain. 

Superficial  suppuration  may  be  observed  in  gonorrhcea,  puru- 
lent opkthalmia,  and  generally  in  inflammation  of  mucous  and 
euJtaTieous  surfaces;  and  the  growth  of  pus  can  be  clearly  traced 
where  stratified,  as  well  as  columnar,  epithelium  naturally  exists. 
Upon  the  skin  the  development  of  pus  may  be  seen  to  proceed 
bom  the  rete  Malpighii,  as  a  growth  by  continuous  premature 
development  of  cells  from  this  part  of  the  young  cuticle.     In 
proportion  as  these  young  cells  give  birth  to  younger  germs 
(proliferate),  a  separation  of  the  harder  layer  of  epidermis  ensues, 
md  a  vesicle  or  pustule  is  the  result.    The  exact  spot  where 
the  growth  of  pus  occurs  corresponds  to  what   would  be  the 
superficial  layer  of  the  rete  Malpighii;  and  if  the  membrane  of 
the  vesicle  be  stripped  off,  the  cells  of  the  rete,  in  process  of 
conversion  into  pus,  in  place  of  epithelium,  will  adhere  to  the 
epidermis,  and  be  stripped  off  with  it  (ViRCHOW).     In  the  deeper 
layers  the  cell-elements,  which  originally  have  only  single  nuclei 
(centres  of  nutrition,  growing,  or  germinal  centres),  divide,   so 
that  their  nuclei  (or  centres  of  growth)  become  more  abundant. 
VOL.  I.  H 
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Single  ceUs  bave  tbeir  places  taken  by  several,  ^hicb,  in  ihii 
turn,  again  provide  themselves  with  dividing  nuclei,  e^d  bo  tL 
process  of  multipHcation  goes  on.  ^^ 

Dr.  D.  R  Haldane,  of  Edinburgh,  has  observed  and  recorde*^^ 
the  continuous  development  of  pus  cells  from  tbe  cylindrical— ^ 
variety  of  epithelium.     In  a   ca.se  of  small-pox  be  found  tb^^ 
larynx  and  trachea  coated  over  with  a  soft,  dirty -looking  depoait^*^ 
which  wiis  found  to  consist  of  pus  cells.     On  gently  scraping  the^ 
surface,  the  cells  were  found  enlarged,  and,  in  place  of  containing 
^a  single  nucleus,  eacb  contained  several — three,  four,  or  mora.^^ 
^ These  were  derived  from  the  proliferation  of  tlie  original  nucleus,^ 
External  to  the  cells  were  young  ones  in  all  stages  of  develop- 
ment {Edinbuiyk  Medical  Journal,  Nov.,  1862,  p.  439)»  ^| 
The  more  completely  the  epithelium  is  of  the  stratified  kind,^^ 
the  less  is  the  surface  liable  to  ulcertition  (e.  g.,  the  urethra  in 
gonorrhoea) ;  but  those  mucous  surfaces  where  the  epithelium  is 
of  the  cylindrical  form  scarcely  ever  produce  pus  without  ulcei^k*^ 
tion  (e.  jr.,  the  intestines).     Pus  cells,  mucous  cells,  and  epithelialS 
celb   are   now  regarded   patbologically  as  equivalent   elements, 
and  which  may  replace  one  anotber;    but  physiologically  tbey 
are  not  equivalent  elements,  inasmuch  as  they  cannot  perfoi 
eacb  other  s  functions.     Deeply  seated  pus  formation  may  proceei 
from  contheciive  tissue,  or  fi-om  the  nuclei  of  vessels  or  sbeatl 
of  tissue.     An  enlargement  of  the  connective  tissue  germs  ocei 
(Otto  Weber),  which  divide  and  sulxlivide,  and   so  multiply 
excessively  by  divisions  of  tbe  larger  germinal  masses  or  cell 
Kound  about  the  irritated  or  inflamed  parts,  wbere  single  eel 
lay,  masses  or  groups  of  cells  are  formed,  a  large  new  formatio] 
grows,  and  towards  the  interior  of  this  growth  heaps  of  little 
cells   accumulate.       These    little    accumulations   occur    at    fii*st 
as   diffuse    '*  infiltmtions "  of  roundish   masses,  encircled  by  an 
intermediate  growth^  which  continually  liquefies  as  proliferatioflB 
of  the  cells  extends,      Virchnw  regards   this   liquefaction  as  of^ 
a   chemical  nature;    the   intermediate   substance   (which   yields 
gelatine)  becomes  transformed  into  mucus,  and  being  ultimately 
converted   into  an    albuminous  fluid,   is  thus  rendered   liquid. 
Thus   two  different  modes  of  pus  formation  are  distinguished, 
according  as  (L)  the  growth  of  the  pus  cells  proceeds  from  the 
germs  of  superjwial  tissue,  like  epithelium,  or  (2.)  from  coniieciimU 
tlmiie;   and  two  forms  of  inflammation  can  in  like  manner  bdH 
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separated  from  each  other,  namely — (1.)  The  parenckymaioua 
infianvMiUm^  where  the  process  mns  its  course  in  the  interior  of 
tbe  tissue-elements  (e.  flr.,  connective  tissue  cells  or  germ  masses, 
hepatic  cells),  without  our  being  able  to  detect  the  presence 
of  any  free  fluid  which  has  escaped  fit)m  the  blood,  but  where 
softening  and  fluidity  is  due  to  the  process  above  described. 
(i)  The  secretory  (exudative)  inflamvmaiion  of  superficial  tissue- 
elements,  where  an  increased  escape  of  fluid  takes  place  from  the 
Wood,  and  conveys  the  new  products  of  growth  and  altered 
secretion  along  with  it  to  the  surface. 

The  parencIiymaUma  inflammation  has  from  its  outset  a  tend- 
ency to  alter  the  elements  of  tissue  and  their  special  functions. 
Whereas  the  secretory  inflammation,  with  a  free  exudation,  in 
general  affords  a  certain  degree  of  relief  to  the  part.    Witness  the 
idief  which  follows  the  free  flow  of  mucus  in  catarrh.     It  con- 
veys away  a  great  mass  of  noxious  matter,  and  the  part  appears 
to  sufier  much  less  than  a  part  which  is  the  seat  of  a  purely 
poiwnchymjatoua  influmwxition.     In  gonorrhoea  ako  we  have  an 
example  of  how  the  pus  resulting  from  the  secretory  form  of 
inflammation  is  carried  away   by  that   transudation  of   fluid 
fexudation)    which    removes    the    pus   cells  from  the   surface, 
without  the  slightest  appearance  of  ulceration  (ViRCHOW). 

The  description  here  given  regarding  the  formation  of  pus  is 

i^^^ed  on  the  great  fact,   demonstrated   originally  by  Goodsir, 

tli^t  all  new  cells  proceed  from  "centres  of  nutrition,"  from  other 

c^^Us,   or  from   the  nuclei  of  them;  and,  as  Dr.  Haldane  justly 

^t^«erves, — "We  must  not  expect  to  be  able,  in  the  case  of  every 

i-V^scess  or  purulent  discharge,  to  trace  thus  distinctly  (as  has 

>^^^n  done  in  the  preceding  paragraphs)  the  origin  of  the  pus 

=^lk    There  is  only  a  certain  stage  in  pathological  as  in  physio- 

<=>gical  growth  in  which  the  actual  mode  of  development  can  be 

^c>llowed.     We  might  as  well  expect  to  be  able  to  discover,  by  an 

^:acamination  of  the  mature  foetus,  the  different  steps  by  which  its 

OTgans  had  been  formed,   as   to  be  able,  in  a  ripe  abscess,  to 

cletennine  in  what  way  normal  had  been  converted  into  abnormal 

tAssues." 

There  are  especially  three  events  which,  with  more   or  less 
frequency,  accompany  or  follow  inflammation  in  a  part.     These 
are  softening,  ulcercUion,  and  mortifljcation. 
8<Aeniiigy  or  diminished  cohesion  of  tissue^  is  an  almost  con- 
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sfcant  result  It  may  be  due  not  merely  to  mechanical  separatioi 
by  infiltration  of  the  component  elements  of  tissue,  but  to  a  I 
of  the  viUil  cohesive  praperties  and  impaired  function  of  thi 
tissuea  themselves^  which  tend  towards  their  liquefaetioo  ani 
degeneration.  Examples  of  this  may  be  seen  in  the  inflammatioi 
upon  mucous  surfaces  ah-eady  referred  to,  also  in  the  inflatii 
matoiy  red  aoftening  of  the  brain  and  spinal  cord,  and  in  thi 
lungs,  where  a  peculiar  brittleness  and  rottenness  is  imparted 
their  fibrous  substance  or  skeleton  texture.  Such  softening 
due  to  vital  changes  in  the  proper  tissue,  often  independent 
any  interstitial  infiltration.  The  most  remarkable  example 
inflammatory  softening  is  that  which  cKxrurs  in  bones.  Ai 
acutely  infiamed  hone  is  so  soft  that  it  may  he  cut  with  a  knil 
(STA^XEY,  Paget)- 

But  while  some  parts  are  eoftened,  others  are  removed  alti 
gether,  by  the  process  of  inieTBiitial  ahmrplion,  as  it  has  beei 
termed,  Tliis  phenomenon  is  best  seen  in  bones  which  have  beej 
intiamei  Such  absorption  gr-adually  precedes  the  extension 
the  inflammatory  process,  and  leads^  in  the  case  of  abscesses, 
their  spontajieous  evacuation,  commonly  called  the  "jminimg  a 
an  aiecem.''  The  inflammation  continues,  and  the  growtli 
pus  moves  along  in  a  definite  direction,  towards  the  cutaneo^ 
or  mueous  surfaces  of  the  l»ody  in  its  vicinity;  but  as  thi 
integuments  are  generally  the  moi'e  prone  to  inflammation,  it 
probable  that  they  thus  become  soft  and  yield  sooner  than  tlw 
mucous  surfaces  do, 

Ulceratioii  goes  on  in  the  following  way,  as  seen  on  an  opei 
surface,  such  as  a  wound  or  sore*  Three  processes  progre? 
simultaneously  in  order  to  effect  ulceration; — {I.)  An  exudatio: 
of  mfiammaim^y  lymph  and  serum  surrounds  the  mass  of  younj 
cells  which  constantly  continue  to  grow  and  to  break  up  (pro 
liferation),  (2.)  Cells  are  thus  continually  growing  on  tlw 
surface,  to  be  carried  off  by  a  fitish  exudation.  (3*)  Liquefactioi 
of  the  gelatinous  intei^stitial  material  supervenes,  and  so  destruc 
tion  of  tissue  takes  place  continuously.     Thus  an  ulcer  forms. 

Granalatiott  is  one  of  the  modes  in  which  a  wound,  or  sore^  or  i 
imit  prL'vionsly  acutely  inflamed,  heals.  It  is  then  said  to  d 
so  hy  **  second  intention,"  and  is  always  a  reparative  ]>rocesa^ 
Granulation  may  occur  with  or  without  suppuration.  The  fir« 
mode  is  extremely  common.    The  latter  is  occasionally  seen  ijj 
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the  healing  of  syphilitic  maculsB  and  ulcers  of  the  cornea,  and  Mr. 
Hunter  conceives  he  once  met  with  it  in  the  union  of  a  broken 
thigh  bone. 

Granulation  is  associated  with  an  exudation  of  infiammatoiy 
lymph,  into  which  old  vessels  extend,  and  new  ones  are  formed. 
Anew  surface  thus  results,  which  is  "granular" — the  granule 
being  a  small  conical  tumor  or  growth,  composed  of  a  mesh  of 
terminal  loops,  formed  by  capillary  vessels  shooting  into  the 
effused  lymph.      The  figure  and  colour  of  the  granulation  are 
deteraiined  by  the  state  of  the  circulation ;  when  that  is  feeble 
and  inclined  to  stagnate,  the  granulation   is  broad,  flat,   and 
spongy,  and  either  pale  or  of  a  livid  hue ;  when,  on  the  contrary, 
it  is  vigorous,  the  granulation  is  conical  or  acuminated,  and  of 
a   bright-red  tint  (Travebs).     The  vessels  prolonged  into  the 
granulation  are  more  or  less  tortuous,  and  so  numerous  as  to 
iie<}iiire  a  high  magnifying  power  to  exhibit  their  distinctness 
a/%er  successful  injection.     These  vessels  become  contracted  to 
ol3literation  as  the  period  of  cicatrization  approaches.     Granula- 
tion may  take  place  from  a  surface,  or  from  the  sides  of  an 
alDScess.      If  from   the  cutaneous   tissue,  the   sore  heals  by  a 
j>xwess  of  skinning;  the  skin  always  springing  from  the  edges 
of  the  wound.      Again,  if  granulations  spring  from   the  walls 
of  an  abscess,  their  opposite  surfaces  may  unite.      Granulations 
sometimes  form  with  great  rapidity.     Mr.  Hunter  has  seen,  after 
t;rephining  a  patient,  the  dura  mater  strongly  united  to  the  scalp 
in  twenty-four  hours.      Granulations,  however,  have  not  in  all 
<^ase8  an  equal  disposition  to  unite.     Thus  the  granulations  of 
fistulous  abscesses  are  little  prone  to  adhere,  their  surfaces  being 
^^ften  as  difficult  to  unite  as  those  of  a  mucous  membrane ;  indeed, 
it;  is  often  impossible  to  produce  adhesion  except  by  exciting  a 
^considerable  inflammation.     A  part  having  healed  by  granulation 
'Uniformly  contracts.       This   contractile  force  is   so   great  that 
^though  the  sore  made  by  the  amputation  of  a  thigh  is  seldom 
l^ss  than  seven  or  eight  inches  in  diameter,  yet  the  cicatrix  left 
On  healing  is  hardly  more  than  an  inch  or  an  inch  and  a  half. 
From  this  cause  we  find,  in  parts  that  have  been  the  seat  of 
abscess,  a  marked  depression  at  the  point  of  cicatrization. 

The  reproductive  energy  of  parts  which  heal  by  granulation, 
however,  is  not  great.  It  is  rare  that  the  original  tissue  is 
perfectly  reproduced.    No  fat,  for  instance,  is  re-generated  ip 
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ulcerated  adipose  tissues;  a  muscle  being  divided  unites  hy 
cicatrix  of  connective  tiasue,  no  muscular  fibre  being  rcproduced-l 
and  a  divided  cartilage  unites  by  tough  fibrous  tissue,  but  not  hj 
a  ciu*tikginous  bond  of  union.     The  skin,  when  destroyed,  maj 
be  reproduced  as  a  good  imitation,  yet  generally  it  is  imperfects- 
After  small -pox,  the  ^^te  mucaaum  is  either  slow  in  forming  oi** 
never  forms  at  all,  so  that  the  cicatrix  or  pit  remains  whiter  than*^ 
natural      Neither  the  smooth  muscuhir  fibres,  nor  any  of  the^^ 
glandular  stnictures  of  the  skin  are  formed  in  its  scais*  but  its  ^ 
iibro-areolar  and  elastic  tissues,  its  papiHce,  and  epidennis  are  all     ^ 
well  formed  in  them.     The  reparation  of  the  raucous  membrane  i% 
equally  impetfect,  the  villi  being  always  wanting.     The  reparation 
of  a  flat  bone,  such  as  the  cranium,  is  so  slow  that  ten,  twenty, 
and  even  fifty  yeai-s  pass  away  Ijefore  a  small  trephine  hole  is 
filled   up  with   bony  matter     In  like  manner,  a  healed  cavity 
of  the  luugs  is  always  marked  by  a  cicatrix  of  areolar  ihsm 
altogetlier  different  from  tlie  original  struetiire;   neither,  as  &r 
as  we  knoWj  is  the  pn>per  tissue  of  the  liver,  of  the  spleen,  or     i 
of  the  kidney  restoi^d,     A  nerve  simply  divided  is  united  by  ■ 
nervous  matter  in  about  twelve  months  or  more;  and  the  union     * 
is  quicker  and  better  in  all  tissues  if  air  is  excluded  from  the . 
healing  of  the  part 

It  is  a  rule  of  all  cicatrices,  that  the  newly  formed  part  is] 
harder  and  of  greater  density  than  the  original  structure.     Muscle,  j 
for  instance,  unites  by  coarse,  dense,  connective  tissue;  tendon! 
most  fi'cquently  by  a  harder  and  less  pliant,  but  not  tougherJ 
tisjiiue,  and  sometimes  by  bone;  and  bone  after  a  fiiictui^e  is  a1 
more  compact  substance,  and  contains  more   i>hosphate  of  limej 
than  before  the  accident;  but,  notwithstanding  this  addition^  the 
new  bond  of  union  is  not  so  strong,  nor  the  living  actions  sol 
energetic,  as  in  the  original  structure.     For  when  the  constitutioiii 
becomes  enfeebled  by  severe  disease,  of  a  scorbutic  kind  especially^j 
an  old  sol's  has  been  known  to  open,  and  the  ends  of  a  once- 
broken  hone  agriin  to  separate.     It  is  equally  a  rule  that  a  part  j 
having  been  once  inflamed,  the  liability  of  the  part  to  that  form  I 
of  inflammation  is  greatly  increased ;  and  also  when  new  mem* 
branes  or  tissues  have  formed,  that  these  tissues  are  infinitely  _ 
more  prone  to  disease  than  the  original  membrane.  ^ 

Mortification  is  the  death  of  a  part,  and  may  be  complete  or 
incomplete.     In  the  soft  parts  the  former  is  termed  ^pAoceftia, 
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and  the  latter  gangrene;    while   in  hai-d  parts,  as  the  bones, 
there  is  a  somewhat  similar  distinction,  namely,  into  caries  and 

Mortification  of  the  soft  parts  may  be  white  or  black  in  appear- 
ance, humid  or  dry.  The  mortified  pai-t  has  a  black  aspect  when 
the  blood  is  extravasated  through  the  walls  of  the  blood-vessels 
into  the  afiected  tissues,  giving  to  the  part  a  purple  or  dingy 
hue,  while  to  the  touch  it  is  soft,  inelastic,  and  doughy.  The 
mortified  part  may  appear  white  when,  by  the  action  of  cold,  the 
blood  has  been  driven  from  the  part,  which  subsequently  freezes 
perfectly  white. 

Humid  mortification  occurs  when  the  blood  transudes  in  a 
fluid  state,  and  after  its  exudation  separates  into  its  constituent 
prts,  so  that  the  serum,  set  free,  dissolves  in  it  the  red  globules, 
raises  up  the  cuticle  in  bladders,  and  forms  what  are  termed 
"jpWycferwB."  Air,  generated  by  a  process  of  commencing  putre- 
fitction,  is  not  unfrequently  contained  in  the  phlydence,  and  gives, 
to  the  finger  touching  the  part)  a  sensation  of  crepitation. 

Dry  mortification  is  a  rare  disease,  and  has  sometimes  been 

caused  by  the  ergot  of  rye,  or  other  diseased  grain,  used  as  food, 

^'ving  rise  to  the  disease  known  as  ergotism.    In  the  year  1716 

dry  mortification    appears  to  have  been   to  a  certain   extent 

epidemic  at  Orleans,  fifty  cases  having  been  treated  at  the  Hdtel 

-CHeu  of  that  city.     Dodard  described  it  as  beginning  generally 

^*Q.  one  or  both  feet,  with  pain,  redness,  and  a  sensation  of  heat  or 

fc^'^Jtming  like  that  produced  by  fire.     At  the  end  of  some  days  the 

f>«^jt  became  cold,  as  black  as  charcoal,  and  as  dry  as  if  it  had 

t^c^en  passed  through  fire.     Sometimes  a  line  of  separation  was 

fVi^^Trmed  between  the  dead  and  the  living  parts,  and  the  complete 

paration  of  the  limb  was  effected  by  nature  alone,  and  in  one 

the  thigh  separated  in  this  manner  fix)m  the  body  at  the  hip 

ini    In  other  cases  amputation  was  necessary.     Mr.  Solly  has 

iven  an  interesting  case  of  this  description,  which  occurred  in 

he  practice  of  Mr.  Bayley,  of  Odiham.     Tlie  patient  was  a  child 

tree  years  and  seven  months  old,  from  whom,  by  this  spontan- 

•^ns  process  of  nature,  both  arms  were  removed  above  the  elbow, 

Tie  left  1^  below  the  middle  of  the  thigh,  and  the  right  foot 

fc-hove  the  ankle  joint,  being  a  remarkable  instance,  in  modern 

-^imes,  of  this  destructive  disease  (See  Ergotism,  and  Med.-Chir. 

^rana.,  voL  xxii,  p.  23). 
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The  bones,  tte  brain,  tlie  lunga,  the  liver,  tbe  spleeo,  and  tbe 

Icidney  are  all  liable  to  sj^hacehis  and  gangrene;  so  are  the 
different  tissues,  be  the  areolar,  cutaneoTis,  nervous*  and  seroua 
The  muscles,  tendoDs,  aponeuroses,  and  blood-vessels  are  likewise 
all  liable,  but  in  a  less  degree. 

L  Local  a/nd  Oeneral  SymptmtiB  of  Iiiflammaii&n, 

"Redneas,  or  at  least  increased  afflux  of  blood,  swelling,  or" 
least  increased  textural  productivity,  pain,  tbrobbiDg,  inc 
sensibility,  disorder  of  function,  arrest  and  change  of  secretio 
are  the  phenomena  which  are  associated  with  the  local  morbid 
I  state,  or  with  the  textures  in  its  immediate  vicinity.     Increa 
plocal  heat  under  all  circumstances  is  constant     This  has  beei 
recently  proved  to  demonstmtion  by  the  ingenious  experiment 
of  Mr.  Simon  and  liis  colleague,  Dn  Edmund  Montgomery  (i 
System  of  Surgery,  edited  by  T  Hohnes,  M,A,,  voL  i,  p.  42) 
If  the  local  process  of  inflammatioo,  however,  is  carried  on  upon 
a  minute  scale,  or  in  ceiiain  tissues,  one  or  other  or  more  of  tbe 
symptoms  may  be  absent;  if,  on  the  other  hand,  the  local  proces 
proceeds  on    an  extensive  scale,   and  involves  important  and 
delicate  textures  of  vital  impr>rtance,  then  we  have  much  more" 
unequivocal  expression  given,  not  only  to  local  symptoms,  but 
to  complex  morbid  processes  affecting  the  constitution  generally* 
Of  these  the  chief  are:— 

I,  Inflammatory  Fever, — Of   tlie    consiiiuticmal  Bympioms, 
they  are  termed,  the  most  prominent  are  those  which  indi(^t 
"iiijlammator^j  fever,  syrtvptomatw  fever,  or  sympathdic  fever,' 
These  constitutional  symptoms  are  of  the  greatest  importance,^ 
not  only  by  indicating  the  nature  of  the  disease,  as  wlien  the 
pnflammation  is  connected  with  an  internal  oi^n  removed  from 
eight  and  touch;  but  they  are  highly  imjKjrtant  as  a  guide  to 
treatment.    The  premonitoiy  symptoms  of  coldness  and  shivering 
are  usually  very  decided,  but  not  of  long  dunition.    They  are 
succeeded  by  a  stage  of  re-action.    The  pulse  is  then  bard  and 
swift*    There  is  thirst  and  greatly  increased  heat  of  surface.    The 
secretions  and  the  appetite  may  not  at  first  vary  much  from  thafl 
normal  state,  but  on  the  whole  are  diminished.     Exhaustion  and 
emaciation  do  not  proceed  mpidly.     This  fever  is  pre-eminently^ 
one  of  strong  re-^action  and  vascular  excitement,  and  these  charac-H 
teristics  may  be  said  to  constitute  its  tyj^e,  ^M 
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A  most  minute  description  of  the  disorder  of  the  general  frame 
by  inflarnmcUory  fever,  according  to  its  effect  on  the  systems  of 
the  body,  is  thus  condensed  from  the  account  given  by  the  late 
Professor  James  Miller  (Principles  of  Surgery,  p.  39): — 

(1.)  The  Nervous  System,    There  are  aching,  dull  pains  in  the 
loins  and  limbs,  restlessness,  and  much  discomfort.    The  will  and 
the  power  of  exertion  are  diminished.      Anxiety  or  foreboding 
of  evil  is  felt,  and  expressed  upon  the  countenance.     The  head 
is  generally  hot,  the  face  flushed,  the  eyes  suflused,  and  the  skin 
hot  and  dry.     Special  sensation  is  at  first  exalted,  but  afterwards 
the   intellectual  functions    become   more    and  more  disturbed. 
Ultimately  delirium  is  established,  and  coma  may  ensue.      (2.) 
The  Vascular  System.     The  pulse  ranges  from  80  to  130,  or 
more,  and  the  heart's  action  is  proportionally  rapid.     The  pulse  is 
bard,  rolling  like  a  cord  below  the  finger,  and  yielding  but  little 
to  its  pressure;    or  an  irregularity  of  movement  in  the  artery 
may  exist,  and  thus  a  thrill  or  jar  is  imparted  to  the  finger. 
There  is  increased  fullness,  as  if  the  vessel  were  itself  enlarged, 
and  held  a  larger  quantity  of  blood  at  each  impulse ;   the  heart 
IS  acting  not  only  more  rapidly,  but  more  powerfully  than  in 
health;    and  the  circulation  is  truly  accelerated.      Frequency, 
hardness,  thrilling,  are  seldom,  if  ever,  absent;   but  fullness  may 
be  wanting,  and  the  pulse  may  be  small  instead  of  full.      Tliis 
modification  is   chiefly  observed    during    serious   inflammatory 
action,    affecting    important    internal    organs    situated    in    the 
abdominal  region.     Hence  it  is  sometimes  termed  the  abdominal 
pulse;  the  artery  resembling  a  hard,  thrilling  thread  rather  than 
a  cord.       This  pulse  always  exists  in  connection  with   great 
nervous  depression  and  debilitat-ed  though  rapid  cardiac  action ; 
to  which  circumstance  its  smallness  is  probably  due.     In  affec- 
tions of  the  brain,  on  the  other  hand,  producing  coma,  the  pulse 
is  commonly  slow  and  full ;  the  suspension  of  cerebral  influence 
appearing  to  diminish  the  rapidity,  without  affecting  the  force, 
of  the  heart's  action.    There  are  idiosyncrasies  also  to  be  taken 
mto  account.     The  pulse  may  be  naturally  slow  or  rapid — fifty 
or  ninety;  and  this  must  be  allowed  for,  when  previous  inquiry 
has  satisfied  us  that  the  patient  is  the  subject  of  such  peculiarity. 
(3.)  The  Bespiratory.     Respiration  is  quickened;   the  breath  is 
felt  to  be  hotter  than  usual ;   and  an  oppression  is  complained 
of  in  the  chest     (4.)  The  Digestive.    The  tongue  may  be  loaded, 
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white,  and  moist ;  or  tlie  edgea  and  central  tip  may  be  red  an 
dry:  the  latter  is  probably  the  more  frequent  combinatioi 
(-5,)  Th^  Smeniing,  Tlie  secretion  a  and  exci^tions  in  geneil 
are  materially  diminis)ied.  The  bowels  are  consttpated — mainfl 
from  want  of  mucous  secretion  from  their  lining  membrsuie;  tfl 
skin  IS  hot  and  diy ;  the  month  is  parched ;  the  urine  is  gcaod 
liigb -coloured,  generally  acid,  sparingly  aqueous,  and  haldiii 
much  saline  matter,  with  comparatively  little  urea,  in  E^olutioi 
(6.)  The  Kul}*iiive.  Digestion  is  inteiTupted;  so  is  iissimiliition 
as  the  ferer  advances,  so  does  emaciation;  and  strength  is  mod 
and  more  prostnite.  j 

The  cbilliiie.ss,  often  amounting  to  shivering,  marks  the  daU  i 
the  febiile  diaturbanL-o ;  and  rigors  more  frequently  attend  tH 
commencement  of  spontaneous  inflammation  than  of  inflammi 
tion  caused  by  external  injury.  j 

Regarding  the  coostitutional  state  characteristic  of  inflaio 
matory  fever,  some  imf>ortant  general  conclusions,  es^pedad 
insisted  on  by  Dr.  Alison  and  Dr.  Watson,  may  be  thus  sbortl 
stated;—  ] 

(L)  It  is  to  be  observed  that  there  is  no  fixed  relation  betwed 
the  degree  or  intensity  of  internal  inflaranuitions  and  the  ood 
stitutioual  fever  attending  them;  nor  is  the  fever  always  {» 
portioned  in  its  degme  of  violence  to  either  the  size  or  impotiani 
of  the  part  inflamed.  In  some  cases,  writes  Dn  Alison^  wliil 
we  are  sure  that  we  have  had  inflammation  going  on  undl 
our  inspection,  to  extensive  effusifjn  of  pus,  the  pulse  has  bed 
feeble,  the  skin  cool  and  damp,  and  the  patient  exlmiistd 
and  faint  on  the  sliglitest  exertion;  while  in  others  thcno  I 
high  and  more  inflamraat^^ry  fever,  and  in  some  of  these  tU 
organ  inflamed  has  been  so  to  no  extent,  and  its  function  ooa 
paratively  little  affected,  but  yet  the  patient  has  become  comatoi 
nearly  as  in  typhus,  and  died  so.  Laennee  makes  an  observatid 
of  a  similar  kind  {Edm,  Med.  Jouimal,  May,  1857);  nnd  EM 
Watson  observes  thnt  the  fever  ma}^  be  high  and  veiy  strongi 
marked  in  that  common  complaint  the  quinsr/,  ct/nanchs  to4 
siUaris,  or  toyi^ilUa,  wliich  can  scarcely  ever  be  sjud  to  impl 
much  danger.  (2.)  The  situation,  the  extent,  and  the  d^m 
of  the  local  inflammation  being  the  same,  tlie  fever  common^ 
runs  higher  in  young  and  in  plethoric  persons,  and  in  thoi( 
of  sanguine  tempeniment,  than  under  opposite  conditions.     (3B 
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amatoiy  fever  is  modified  in  its  expression,  and  especially 
5  characters  of  the  pulse,  by  the  nature  of  the  part  which 
lamed.  This  has  been  already  alluded  to  in  re^rd  to 
kmations  of  the  abdomen,  where  the  action  of  the  heart  is 
jsed,  and  the  pulse  is  changed  accordingly,  tending  to  death 
thenia;  and  also  in  regard  to  the  brain,  when  the  mode 
ith  tends  to  be  by  coma,  the  pulse  being  slow,  laboured, 
jIL  (4.)  The  type  of  the  inflammatory  fever  is  very  much 
led  by  constitutional  circumstances,  such  as  the  previous 
;  of  the  patient,  and  whether  any  zymotic  disease  is  as- 
ed  with  the  local  inflammation.  (5.)  The  inflammatory 
undergoes  a  further  change  of  type  (a)  when  suppuration 
place;  (6)  when  it  continues  long;  and  (c)  when  mortifi- 
1  or  gangrene  occurs  to  a  large  extent.  (6.)  The  febrile 
follows  generally  the  local  disease;  but  (7.)  there  is  also 
reason  to  believe  that  the  pyrexial  condition,  and  the  con- 
i  of  inflammation  in  a  part,  may  be  excited  in  some 
ices  conjointly ;  or,  at  all  events,  their  periods  of  com- 
3ment  may  correspond  so  closely  that  it  is  difficult  to 
ive  that  one  is  the  effect  of  the  other.  Observations  are 
wanted  as  to  the  exact  ranges  of  temperature,  as  measured 
le  thermometer,  in  cases  of  inflammatory  fever,  and  so  to 
r  or  set  aside  such  general  statements  (See  Billroth,  in 
Book  of  Syden.  Society  for  1861). 

len  inflammation  proceeds  to  suppuration,  a  severe  paroxysm 
ivering  is  often  the  first  indication  of  the  formation  of  the 
md  the  character  of  the  fever  undergoes  a  great  alteration 
that  jast  described.  The  degree  of  the  fever  varies  greatly 
in  this  case,  for  a  most  copious  formation  of  pus  may  take 
from  a  mucous  membrane,  as  that  of  the  bronchi  or  urethra, 
yet  the  constitution  may  hardly  suffer  in  any  appreciable 
e;  while  a  trifling  amount  of  pus  from  a  serous  membrane 
)flen  be  associated  with  fever  of  a  fatal  character. 

any  case  the  character  of  the  fever  depends  in  a  great 
ore  on  the  constitution  of  the  patient.'     If  that  be  good,  the 

is  attended  with  a  white  tongue,  with  little  tendency 
icome  brown,  also  with  much  heat,  and  a  full,  strong  pulse, 
he  contrary,  if  the  patient's  constitution  be  broken  or  im- 
d,  the  fever  is  of  a  low  type — asthenic,  as  it  is  called.  The 
b  of  mippu/raJtixm  is  generally  marked  by  a  Hgor  of  greater 
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or  leas  aeverity,  whUe  the  fever  hitherto  haa  been  sthenic, 
ike  occtirrenee  of  tiie  rigor  in  the  course  of  the  iuflaninmi 
febrile  state  which  gives  it  prominence  and  importance, 
generally  attracts  tlie  attention  of  the  patient,  and  indicates* 
the  physician  that  pua  has  been  produced  in  the  part  or  01 
inflamed  Ab  soon  as  suppuration  13  complete,  and  the  a1 
ripens,  or  pus  approaches  a  surface  to  be  dischargeti,  and 
if  any  important  organ  is  its  seat,  the  fever  tends  to 
asthenic,  with  a  bmwn  tongue  and  a  rapid  pulse,  while  the  I 
pain  in  a  great  measure  subsidea.  At  this  period  the  al 
must  open  spontaneously,  or  be  opened  by  art,  otherwise 
patient  may  be  in  danger.  The  opening  of  the  abscess,  tboi 
attended  with  much  pain  from  the  contracting  of  the  in 
walls,  is  usually  followed  by  relief  of  all  the  constitutii 
sjTuptoms;  the  pulse  rise^,  the  tongue  cleans,  the  apfi 
returns,  and  a  visible  and  immediate  amendment  takes  p] 
If,  however,  the  patient  has  been  eKhausted  by  his  sufferii 
in  the  earlier  stages  of  the  disease,  the  relief  affbi"dcd  is 
transient,  the  pus  degenerates  into  sanies^  or  is  alt^>gether 
suppressed,  fever  changes  its  type,  and  the  patient  sinks,  toa 
enfeebled  to  establish  the  reparatx^ry  process. 

IL  l^hoid  Fever, — Tlie  type  of  ^^ver. known  by  this  namtt 
is  asiltdUic  or  adyfiamw.  Feeble  and  more  feeble  the  patient 
becomes;  the  pulse  sinks;  there  is  great  impairment  of  the  lieart'i 
action  and  tendency  to  collapse;  the  features  become  pinched, 
shrunken^  damp,  and  ghastly;  and  the  akin  is  covered  with  6 
cold  and  clammy  perspiration.  Sometimes  these  adymsmiff 
characters  may  pass  into  that  typlioid  state  in  which  nervoOBi 
symptoms,  such  as  delirium,  somnolence,  and  tremors,  prevaiL* 
These  characters  are  known  as  nervoibB  or  alaxic.  The  t*nigue 
becomes  drj^,  black,  and  tremulous,  sordes  cover  the  teetli,  ami 
Lai"deu  on  the  lips  and  angles  of  the  month.  Low  muttering 
delirium,  stupor,  or  coma  prevail;  trenKjrs  affect  the  voluntaiy 
muscles,  and  the  fiuces  and  urine  pass  unnoticed.  This  fumi  of 
fever  sets  in  as  a  consequence  of  some  untoward  or  unhealthy 
tendency  of  the  inflammatory  process,  such  as  when  mortificatioa 
of  the  part  occurs.  Any  cause,  however,  by  which  the  system 
becomes  extensively  vitiated  will  bring  about  this  form  of  fever- 
It  is  not  necessary  that  the  part  should  die.  Putrescence  of  the 
Intiltrated  exudations  in  the  inflamed  part,  degenerating  and 
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dug,  poison  the  fluids  circulating  amongst  them,  and 
sorption,  may  induce  the  typhoid  state.     If  this  happens 

internal  organ  the  event  is  generally  indicated  by  a 
essation  of  all  pain,  at  which  the  patient  often  appears 
py,  and  even  joyous,  while  to  the  experienced  physician 
n  cessation  is  assuredly  an  evil  omen  (Watson.)  The 
ortant  vital  functions  are  deeply  impaired  by  a  prolonged 

of  this  type  of  fever.  It  tends  to  death  by  a  complete 
f  the  circulation,  and  diminution  and  loss  of  animal  heat ; 
ning  stupor,  with  oppressed  respiration,  supervenes ;  or 
mt  dies  by  a  combination  of  both  conditions, — astlienia 

M^tic  Fever. — If  suppuration  continues  beyond  the  powers 
nstitution  to  supply  the  process  with  material  to  form 
bory  lymph  and  pus — if  the  inflammation  continues 
rnes  chronic  as  to  time,  inflammatory  lymph  continuing 
ided,  and  pus  continuing  to  form  in  profuse  quantity, 

if  an  internal  organ  is  its  site — another  type  of  febrile 
J  is  apt  to  supervene,  constituting  hectic  fever.  It  is 
J  supposed,  however,  as  was  once  believed  and  taught, 
c  fever  is  due,  in  every  case  in  which  it  occurs,  to  the 
[  formation  of  pus.  There  are  forms  of  hectic  fever 
bed  with  suppuration  anywhere,  but  associated  with 
logous  wasting  of  the  bodily  substance ;  for  example,  a 
[  secretion  of  milk  in  mothers  who  suckle  their  infants 
he  natural  period.  In  all  cases  where  a  drain  upon  the 
;  established  beyond  its  means,  such  a  complex  morbid 

of  the  body  as  hectic  fever  may  be  thus  induced,  and 
lief  may  not  be  revealed  by  any  other  symptoms.  This 
mrticularly  distinguished  from  the  inflammatory  and 
Torms  of  fever  by  its  remarkable  intermissions,  which 
lly  periodical;  a  period  of  remission  and  a  period  of 
ion  usually  occurring  once,  and  sometimes  twice,  in  the 
mr  hours.  It  is  also  characterized  by  an  excessive 
the  tissues  of  the  body;  and  the  sweating  which  attends 
cysms  causes  great  exhaustion.  The  assimilative  and 
unctions  are  comparatively  unimpaired,  so  that  it  is  a 
ate  generally  of  very  long  continuance.  The  mind 
►erfectly  clear,  often  vigorous  and  active,  even  when  the 
^bilitated;  and  if  the  intervals  between  the  paroxysms 
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are  tolembly  frae  from  febrile  excitement,  tlio  hedic  type  of  few! 
may  be  protracted  much  beyond  wliat  at  first  sight  might  appear 
credible ;  and  thus  it  is  sometimes  within  our  power  to  alleviatd 
grtiatly  this  condition.  If,  however,  the  fever  does  not  abate 
during  the  remissions  of  the  excessive  paroxysm,  when  sweatiiig 
continues  profuse,  and  when  suppuration  or  other  waBting  dia*, 
charge  h  excessive,  the  fatal  termination  approaches  rapidly* 

Tlie  leading  symptoms  of  this  form  of  fever  have  beon  wafccli 
and  described  minutely  by  many  observers,  non-profe,%sionaI 
well  as  professional  The  fetmr  creeps  on  insidiously*  and  ale 
imperceptibly;  and  the  physician  is  at  first  led  to  suspect 
existence  by  a  very  slightly  incmased  frequency  of  pulse^ 
a  small  degree  of  heat  of  skin,  occurring  generally  towstdi 
evening,  and  subsiding  before  the  beginning  of  the  next  day* 
The  pulse  is  subject  to  temporary  quick  excitement  from  slight 
ouisee,  such  as  by  exertion,  by  emotion,  or  by  food,  as  after 
meals.  The  heat  is  especially  felt  in  the  palms  of  the  hands  and 
solos  of  the  feet.  The  excitement  of  the  pulse  gradufdly  begins 
to  be  moi-e  and  more  easily  induced  tliroughout  the  day;  and 
towards  evening  the  general  exacerl>ation  of  the  febrile  statf 
becomes  regular,  and  is  unmistakable,  Periodla  exaeerbations 
or  febrile  paroxysms  occur  almost  invariably  towards  evening, 
and  remiiisions  now  become  distinctly  marked*  The  exacerbatiott 
reaches  its  height  about  midnight,  and  terminates  by  a  profuse 
perspiration  or  sweuting  stage  towards  the  morning.  Tliifl 
sweating  is  sometimes  called  cQlliqwudtve,  and  may  be  replaoed  i 
or  accompanied  by  dtan^kwa.  Occ^isionally  a  second  paroxysm 
occurs  in  the  morning  after  breakfast  (Wocjd),  or  at  noon,  as 
described  by  CnUenj  and  as  a  mid-day  meal  was  common  in 
his  day,  it  is  probable  that  these  slighter  paroxj^sms  may  be 
attributed  to  such  causes  as  the  simple  taking  of  food.  Gener- 
ally, however,  in  the  earlier  periods  of  this  type  of  fever,  the 
interval  from  morning  till  towards  the  afternoon  and  evening  is 
fi-ee  from  fever;  but  in  the  advanced  stage  the  fever  becomes 
nejirly  constant,  while  the  evening  exacerbations  and  the  morning 
sweats  remain  characteristic  to  the  end.  The  pulse  of  the  hectie 
patient  is  scarcely  ever  so  hard  and  full  as  the  pulse  in  infiam^ 
muiiory  fiver;  nor  is  it  so  soft  and  compressible  as  the  pulse  of  the 
typhoid  patient  It  expresses  a  middle  condition  between  the 
two,  of  very  variable  chaiucter,  both  as  to  quickness  and  strength. 
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iGcordttig  to  tbe  degree  of  exhaufltiou  of  tte  patient  and  the 
&E£ioimt  of  febrile  re-actioju  Often  during  the  paroxysm,  or 
liimng  tetnpcirary  excitement  from  sliglit  causes:?,  it  reaeljcs  120 
tteataiti  the  minute,  the  beat  being  peifottned  with  a  jerk,  as  if 
Ibe  result  of  irritation  upon  a  weakened  Iieart  (Wood). 

The  beat  of  skin  during  the  paroxysm  is  often  considerable, 
ind  always  distressing,  so  that  little  more  than  the  slightest 
covering  can  be  endui-ed.  The  rospinitions  are  quick  and  short. 
The  appearance  of  the  face  is  so  eharacteri^^tic  that  the  kecli€ 
/usJh  of  the  cheek,  limited  to  a  spot  in  its  centre^  is  now  weE 
known.  The  delicate  briglit-red  colour  and  circuniscrilKid  form 
ui  the  Sufthed  spot  contrast  strongly  and  often  beautifully  with 
the  pale  cheek,  and  the  bright  and  spirkling  eye  with  its  sclerotic 
of  pearly  whitened.  Hie  surface  of  the  skin  is  harsh  and  dry, 
aad  towards  tlm  close  of  life  the  region  of  the  ankles  are  apt 
to  become  oedematoiis.  The  patient  loses  flesh  rapidly,  and  aa 
death  approaches  he  becomes  exceedingly  emaciated.  It  is  then 
tlttt  diarrh(Fa  is  apt  to  supervene,  and  to  aggiuvato  the  sweating, 
ID  as  completely  to  exhaust  the  remaining  strength,  The  mind, 
it]icli:)nded  before,  gently  wanders  now,  and  the  functions  of 
life  cease,  generally  without  a  struggle.  It  is  often  one  of  the 
dosing  symptoms,  most  strtrngly  marked  in  pulmonary  con- 
Eutnption;  and  the  non-profeiisional  pen  of  our  great  novelist, 
Mr,  Charles  Dickens,  has  beautifully  portrayed  its  more  striking 
CbatttrBs  in  tlic  death  of  Smike  :■ — 

'*  But  there  were  times,  and  oHen  too,  when  the  smnken  eye  was  too 

liright,  the  hollow  cheek  too  fliishetl,  the  hrtMith  too  thick  and  heavy  in 

it*  c»>uree,  the  frame  too  feeble  and  exliaasted,  to  caciipe  their  regai-d 

wni  notice.     Tiiere  is  a  dread  disease  which  bo  prepares  it^  victims,  s.8  it 

^pt^»  for  deatli;  which  ao  refines  it  of  ita  groe^er  a^^jM^t,  and  throws 

trotifiH  familiar  looks  imearthly  indications  of  the  coming  change^ — ^a 

ditjid  dispaM,  in  winch  the  struggle  between  »oul  and  body  is  m  gradual, 

%uicty  and  solemn,  und  the  resnit  ao  sure,  that  day  by  ilay  and  grain  by 

I    pirn  ike  mortal  part  wastes  and  wither  away,  ao  that  the  spirit  grows 

1    figlii  ^od  aangnine  with  it«  lightening  load;  and  feeling  immorality  at 

I    imdt  decfRUi  it  but  a  new  term  of  mortal  life,--a  di^scat^e  in  wMch  death 

iQtl  life  are  ao  strangely  blended  that  death  takes  the  glow  and  hue  of 

We,  and  Me  the  gaunt  and  griwly  form  of  death  " 

The  (Qnm  of  fever  now  noticed,  as  phenomena  which  may  be 
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associated  with  tlie  inflammatory  process^  are  to  be  regai-ded 
vmouB  types  wliicb  tlie  febrile  state  may  assume. 

Section  III.— ^Degeneration  of  Tissue, 

Definition. — Degeneratum  of  tkBue  implies  stwh  a  depmriufx_ 
from  tfis  fwmml  state  tis  would  give  rise  to  a  fo^pablt  appemut 
in  its  minute  elevmits  of  granutar  detrituSf  or  of  any  deter 
ration;  and  which,  by  the  fundhnal  act  ions  of  repair  ifi  i 
fiormal  state,  could  "twt  have  been  left  there^  nor  been  viaihls. 

Pathology,— ^The  circumstances  under  which  degenerations  i 
are  of  the  nature  of  decay  and  death-  For  eKainple,  de 
tion  occurs  to  an  immense  extent  in  the  tisanes  of  the 
especially  in  the  heart  and  arteries,  and  to  a  le^s  extent  in  tl 
voluntas  muscles  and  the  hard  textures.  Towards  the  close 
the  life  of  a  part,  degeneration  takes  place — as,  for  example,  in 
the  textures  of  the  placenta  towards  the  close  of  utem-gest 
tion.  To  such  degenenitiona  Yirehow  htia  given  the  name 
nieerdnoms,  because  death  and  dcgenemtion  seem  to  be  brought 
about  by  altered  life  at  the  close  of  natural  existence.  In  this 
respect  it  may  be  truly  said,  that  **As  we  begin  to  live  we 
begin  to  die/'  A  spontaneous  wearing  out  of  living  parts  goes 
on,  so  that  dostruution  and  annihilation  are  immediately  con- 
Bequent  upon  life.  Softening  is  the  ultimate  result  of  such 
degeneration,  which  becomes  pal^mble  chiefly  by  the  decided 
frialiility  of  the  parts.  They  lose  their  coherence,  and  at  last 
really  liquefy,  so  that  pulpy  or  fluid  pmducts  take  their  place* 
When  it  is  remembered,  also,  how  abundantly  a  gmnular  fatty 
translbnnation  occurs  after  death,  the  nature  of  degenerations 
becomes  more  inteOigible;  and  my  friend  Dr.  Lyons,  Professor 
of  Medicine  in  the  Catholic  University  of  Ireland,  instituted  a 
series  of  observations  which  beautifully  demonstnvted  a  pi-oeess 
of  niorphic  changes  of  tissues  through  dissolution  and  decay^ 
till  the  mortal  parts  of  our  existence  return  "ashes  to  ashes," 
and  "dust  to  dust."  To  these  morphic  changes  he  has  given 
the  name  of  "  Histolysis."  To  the  same  end  are  the  demonstm- 
tions  of  Dr.  Quaiu,  regarding  the  conversion  of  muscle  into  fet, 
and  of  crude  flesh  generally  into  adijwcere,  accounting  for  the 
enormous  fattiness  of  certain  geological  strata  in  which  animal 
remains  are  abundant    (MicHjEUs,  quoted  by  Simon),     Such 
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its  and  observations  as  those  of  Panum,  Melsens, 
1,  Gluge,  Lyons,  Simon,  Burdach,  Wagner,  Michselis, 
5,  and  in  which  granules,  vesicles,  and  cell-forms  appear 
spontaneously  out  of  homogeneous  albuminous  fluid, 
r  to  explain  many  of  the  conflicting  accounts  which  are 
he  nature  of  the  inflammatory  products  just  described, 
le  degenerationa  Such  forms  may  undoubtedly  arise, 
bservers  show ;  and  having  arisen,  they  decompose  and 
[irough  changes  such  as  Dr.  Lyons  has  described  under 
of  histolysis.  On  the  other  hand,  the  'productive  results 
mation  undoubtedly  grow  from  pre-existing  tissue- 
as  already  described. 

;e  degenerations  are  examples  of  airaphy  with  changes 
!  (Paget),  as  distinguished  from  cUrophy  resulting  from 
3rease  of  bulk,  the  organ  or  tissue  otherwise  retaining 
orm,  and  to  some  extent  its  function. 

(a)  Fatty  Degeneration. 
\t  the  degenerations  which  are  brought  about  by  the 
us  wearing  out  of  living  parts,  the  most  widely  spread, 
Qst  important,  is  unquestionably  the  fatty  degeneration^ 
nded  by  a  continually  increasing  accumulation  of  fat, 
laces  the  minute  elements  of  tissue  in  different  organs; 
Q  concludes  generally,  regarding  the  presence  of  oil  or 
ures  uninflamed,  that  it  is  essentially  a  sign  of  weak- 
death,  representing  decomposition  of  effective  material. 
'crobiosis  the  elements  of  the  tissue  completely  perish, 
placed  by  fat-granules.  Examples  of  this  degeneration 
en  in  the  minute  elements  of  muscle,  especially  of  the 

0  in  the  acini  of  the  liver,  contiguous  to  the  capillaries 

1  the  branches  of  the  portal  vein  break  up  ;  and  in  such 
on  the  cells  ultimately  disappear,  leading  to  loss  of  sub- 
i  atrophy  of  the  gland ;  in  the  blood-vessels,  in  the 
tea  of  the  ovaries,  in  the  renal  epithelium,  and  in  many 
al  products,  such  as  pas,  tubercle,  cancer,  and  the  like, 
rocess  of  decay ;  and,  in  short,  nearly  all  cell-structures 
•go  this  degeneration,  except,  perhaps,  red  blood-corpuscles 
ements  of  nerve-tissue.  In  every  texture  the  degenera- 
nes  evident  in  a  similar  manner.  Isolated,  extremely 
>bules  of  fat  appear  in  the  cell-contents,  and,  becoming 
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moiB  abtinilant,  they  gnwiually  fill  up  the  cell-cavity*  ITsiiallj 
the  fat-granules  appear  at  some  distance  from  the  Bucleus;  but 
ultimately  they  lie  as  close  to  each  other  bs  m  the  mlodrwm 
c&rjmsclm  of  milk.  At  last  the  nucleus  is  no  longer  visible,  and 
the  meinlmLne  of  the  cell  finally  disappears^ — prt^bably  by  a 
species  of  solution.  If  the  degeneration  occurs  in  the  more  rigid 
structures,  as,  for  example,  in  the  walls  of  arteiies,  the  fatty 
granules  retain  the  form  of  the  cell  which  they  replace.  Sue 
degeneration  in  arteries  is  first  seen  in  the  connective  tissn 
corpuscles  composing  the  innermost  layer  of  the  iDtemal  coa^ 
Afterwards  the  intennediate  substance  softens,  the  degenerat 
fat-grannie  masses  fiill  asunder,  and  the  current  of  blood  maj 
carry  away  the  particles  of  fat  with  it.  Thus  a  number  of 
uneven  places  (loss  of  tissue)  may  be  produced  upon  the  surface 
of  the  larger  vessels  without  the  appearance  of  ulceration 
(ViRCHOW)*  ^ 

.      In  fatty  degeneration  of  the  substance  of  the  heaii  there  is 
discolonition  of  its  whole   substance.      It  assumes  generally 
pale,  yellow  hue,  with  peculiar  spots  on  the  papillaiy  muscle 
Short,  yellow  streaks,  which  communicate  with  each  other,  are 
be  seen  in  the  dii^ction  of  the  primitive  fasciculi,  and  pervadio 
the  substance  of  the  papillary  muscles. 

Yellow  softening  of  the  brain  is  a  form  of  fatty  degeneration^ 
and  this  yellowness  is  due  to  the  accumulation  of  finely  granular 
fat*  At  every  point  where  fatty  degeneration  attains  a  high 
pitch,  great  opacity  will  always  present  itselt  A  tmnsparen^ 
part  becomes  opaque^  as  in  the  cornea,  whei^e  the  fatty  clouding 
marks  tlie  armis  senilis,  described  by  the  late  Mr.  Canton,  ia_ 
persons  past  middle  life,  and  which  has  been  regarded  as  an  inde 
to  the  existence  of  fatty  degeneration  of  other  more  importai^ 
OiganSj  although  the  importance  of  the  sign  may  have  beet 
exaggerated-  In  some  form  of  Bright's  disease  the  uriniferous 
tubules  become  filled  with  fattily  degenemted  epithelimn,  wl 
appears  on  the  surface  as  opaque  spots. 

Additional  examples  of  this  fatty  degeneration  are  to  be 
in  the  fatty  liver  and  in  moUities  ossrium,  atrophied  renal 
sides,  and  thjnmus  gland,  and  the  muscles — valuntary  a^  well 
involuntary — the  fatty  degenerations  of  the  placenta,  of  cart 
of  bone,  and  of  morbid  gi^owths  j  indeed,  there  is  no  kind  of  tissue, 
he^dthy  or  morbid,  which  may  not  undergo  fatty  degeneration.      ■ 
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r  WSen  the  normal  slmcture  of  the  part  ia  thus  transformed  into 
fiit  it  IS  ultinmtely  destroyed,  and  tlie  place  of  the  histological 
element  is  gradually  occupied  by  a  purely  emulsive  mass — a 

I  kind  of  milk  or  fatty  dibris^ — that  is,  an  amorphous  accumu- 
lation fif  fatty  particles  in  a  more  or  less  highly  aJbuminoua  fluid 
(TmcHOW)* 

With  iieferenoe  to  fatty  degeTiemOon  in  particular  oi^ns,  see 
tbe  accoont  given  of  local  diseases, 

(6)  Mineral  IkgenenUion — Petrifaction, 

The  process  which  ia  followed  by  tissues  undergoing  tbis  form 
of  d^nemtion  is  very  stmilar  to  that  described  in  the  previous 
JttingraphH;  but  it  is  neceaeaiy  to  distinguish  the  forms  of  mineral 
degenemtion  as  distinct  from  ossification*  Formerly  every  kind 
rf  tissue  condensed  to  tlie  same  degree  as  a  bone  was  considered 
Offiified,  and  tbe  condition  described  as  *^m8ijmdion!*  But 
ilthough  a  part  may  have  lime  in  its  intercellular  substance,  and 
'  TTgh  stellate  cells  may  be  present  in  it,  yet  it  may  be  merely 
..L.rjfied/'  or,  as  Vircbow  terms  it,  *' petrified"  tissue,  and  this 
ctmdition  be  briefly  descri>.*es  as  "petrifaction,^*  Pathological 
<»aiJieation  presupposes  that  the  tissue  or  part  which  ossifies  is 
called  intn  existence  by  growth,  and  not  that  a  previously  existing 
tmifi  or  part  merely  assumes  the  form  or  hardness  of  bone  by 
ibKirbing  calcareous  salts.  Ossification  always  begins  by  a 
growth  of  new  tissue;  and  deposition  of  calcareous  salts  does  not 
lake  pLice  till  a  comparatively  late  period, 

(kJeification  or  Fdrifadion  is  a  degeneration  comparatively 
mne   frequent  in  the   peripheral   arteries,  and  it   occurs  most 
eoiumonly  in  cases  where  tbere  is  a  tendency  to  calcifications 
generally,  and  wbere  calcareous  salts  are  set  free  at  other  points 
in  the  system,  to  circulate  with   the  juices   (ViRCHOW),      The 
leftion  m  to  be  distinguished  also  from  a^Jieroma  of  the  arteries. 
In  botli  conditions  tbe  artery  may  be  felt  to  be  a  hard  and  rigid 
tube,  mith  a  calcareous  feel  to  the  knife  or  the  touch,     A  careful 
examination  microscopically  will  show  that  the  degeneration  is  in 
the  middle  coat,  that  ealoificuiion  or  petHfadimi  of  tbe  minute 
mttsciilar  cell -elements  has  taken  place,  and  that  the  fibre  cells  of 
ibe  circular  fibre  coat  are  transformed  into  calcareous  spindle- 
shaped  bodies.     The  degenemtion  may  also  invade  surrounding 
parte,  while  the  interaal  coat  of  the  artery  may  be  unchanged. 
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The  larg(?r  arteries  are  often  brittle  from  the  mineral  degcneratia 
of  their  tisHsue^ — associated  often  with  fatty  degeneration  (« 
'  nmvt).    Patches  or  plates  of  the  mineral  substance  may  be  i 
imbedded  in  the  middle  coat  after  the  inner  membratie  is  stripp 
off     When  the  smaller  vessels  undergo  the  mineral  degenemtioil 
the  deposit  resembles  particles  of  oil;    and  the  nature  of  such 
an  appearance  can  only  be   determined  by  the  applicaiioQ 
mineral    acids,   which  will    dissolve   the  mineral    matter  wit 
effervescence. 

Nerve  cells,  the  fibrons  membrane  of  the  brain,  the  pia  ma 
and  the  choroid  plexus,  are  all  liable  to  undergo  the  mineral 
degeneration.     Exudations  and  new  growths  are  Bimilarly  liabl 
Dr,  Bennett  has  seen  the  gall-bkdder  converted  into  a  calcaiBot 
shell,  and  the  pericardium  into  an   unyielding  box  of  mine 
matter  enclosing  the  heart     The  cardiac  valves  are  thus  offcei? 
covered     with     mineral    encrustations.       Cancer   and    tubercle 
growths  may  be  transformed  by  the  mineral  degeneration  ■  and 
Dr.   Bennett  haa  shown  how  the  calcareous  transformation  o^J 
tubercles  is  the  natural  mode  of  an'csting  their  advance.  H 

The  degeneration  may  foUow  upon  the  metastasis  of  calcareous 
fislts,  not  excreted  by  the  kidneys,  in  crises  of  caries  of  the  bonea^ 
necrosis,  or  osseous  caneen  I  have  seen  specimens  in  the  m(^ 
interesting  collection  of  Professor  Yirehow  which  show  that  metas- 
tatic deposits  of  bone-earth  have  taken  place  in  the  lungs  and 
in  the  stomach,  under  such  circumstances.  Considerable  portions 
of  the  pulmonary  tissue  were  cahijied  or  petrified^  without  any 
apparent  injury  to  the  permeability  of  the  respiratijry  passage 
Tlie  lesion  in  the  lung  looked  like  a  portion  of  fine  bathin| 
sponge.  The  mucous  membrane  of  the  stomach  was  in  like 
manner  transformed  into  a  calcified  or  petrified  mass.  It  felt 
like  a  ntsp,  and  grated  under  the  knife,  so  that  the  stomach 
tubes  seemed  imbedded  in  a  stiffened  mass.  Tlie  baais  of  suck 
degeneration,  in  which  the  lime  salts  find  a  resfcing-place,  are  tt 
fine  fibrous  or  connective  tissues;  and  hence  the  degeneration 
seen  to  occur  in  Bbrous  tumors,  in  serous  membranes,  in  tbfl 
parenchyma  of  lungs  and  storaaeh  (as  in  the  instance  just  men- 
tioned), in  cicatrix  tissue  on  the  skin,  in  the  valves  of  the  bear^HJ 
in  the  connective  tissue  of  muscle  sheath,  as  well  of  the  heart  aifl 
of  common  muscle ;  in  the  tunica  albuginea,  in  the  fibrine  coagula 
in  the  heart's  cavities,  in  aneurismal  sacs,  and  in  the  thyroid 
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and  pineal  glands.  The  cretifications  of  fibrine,  of  pus,  of  tubercle, 
of  cancer,  of  vegetations,  of  coagula,  all  pertain  to  this  form  of 
degeneration ;  and  the  process  may  be  traced  through  all  stages 
of  progressive  degeneration  from  the  pulp-like  condition  to 
4»ment-like,  compact,  calculous  concretion,  as  in  the  .phlebolite 
of  veins ;  also  in  the  turbid  chalky,  speedily  condensing  juice 
of  tiie  cysts  of  the  choroid  plexus,  and  the  cell  incrustations  of 
the  pineal  gland  concretions,  as  well  as  in  the  calcification  of 
sarcomata  and  cancers.  With  regard  to  the  degeneration  as  seen 
in  tumors,  Mr.  Paget  describes  two  methods  by  which  it  ad- 
TWices,  namely,  a  peripheral  and  an  interstitial  calcification. 
He  former  is  the  rarer  of  the  two.  In  this  form  of  degeneration 
the  fibrous  tumor  is  seen  to  be  coated  with  a  thin,  rough,  nodu- 
lated layer  of  chalky  or  bone-like  substance.  In  the  interstitial 
km  the  degeneration  is  interspersed  throughout  the  tumor,  and 
80  arranged  that  by  maceration  a  heavy  hard  mass  is  obtained, 
variously  knotted  and  branched,  like  a  lump  of  hard  coral 
(Paget,  Surgical  Pathology,  vol  ii.,  p.  139). 

(c)  Pigment  Degeneration — Pigmentation. 

In  this  degeneration  pigrrvent  takes  the  place  of  the  minute 

tissue-elements,  as  fat  or  lime  did  in  the  previously  described 

conditions.      It  is    seen  in   mucus   corpuscles,    as   in    catarrhal 

pneumonia,  in  the  pulmonary  epithelium,   in   the  acini   of  the 

fiver,  in  the  epidermic  tissue,  in  the  corpuscles  of  the  blood  in 

ague  and  melanoemia.     As  in  the  former  degeneration,  so  in  this 

one,  a  distinction  must  be  carefully  made  between  fat-granule 

cells  and  pigmentation,  for  in  both  cases  apparently  the  same 

iiiMge  is  oflFered  to  view. 

The  &t-granule   cells  appear  as  brownish-yellow    corpuscles, 

Irot  their  individual  particles  have  no  positive  colour;  whereas 

the  pigment  cells  contain  unquestionable  gray,  brown,  or  black 

molecules  of  pigment,  which  are  opaque  (ViRCHOw).      The  diag- 

ixosis  between  the  two  is  important,  as  in  the  brain,  for  example, 

^ere  both  sorts  of  granule  cells — ^namely,  pigment  cells  and  fat 

cells,  may  exist  side  by  side.      The  former  points   to  apoplexy 

having  existed,  the  pigment  originating  probably  in  a  solution  of 

the  haematine;  the  fat  to  cerebral  softening.     Therefore  it  is  of 

importance  for  the   pathological  interpretation  of  the   diseased 

condition  to  distinguish  between  pigment  and  fat  in  the  granular 


form.     Such  pigment  or  colouring  matter  is  insoluble  in  pot 

and  acids — even  in  nitric  acid. 

In  mucus  corpuscles  or  catarrljal  cella  the  pigment  exists 
tte  fonn  of  grayish -black  granules,  Tliey  give  rise  to  the  smoky 
gray  spots  wliich  ai^  brought  up  in  great  quantity  in  the  sput 
in  catarrhal  states  of  the  pulmonary  [msaages;  and  to  an  extrei] 
degree  where  accumulating  maases  of  proliferating  epitbtdiun 
take  place,  as  in  catarrhal  pneumonia  and  in  the  phthisis 
colliers,  so  well  de&cribed  by  Dr.  Wm,  Thomson,  {Med^-CkiM 
Trails*^  vols.  xx.  and  xxi.) 

In  the  condition  known  as  fnshinaemia  (which,  like  htik^^ifni 
has  ccUs  circulating  in  the  blood,  having  made  their  way  into 
from  definite  organs)  the  cells  contain  black  pigment;  in 
latter  case  (leukamiia)  the  cells  are  colourless.  In  metanosmi 
coloured  elements  are  met  with  in  the  blood  which  do  na 
l>eIong  to  it  (Stiebel,  Virchow,  Schonlein,  Heinrich,  Mi 
Fheeichs,  and  TiGRi),  These  pigment  cella  in  the  blood 
first  seen  to  occur  in  the  history  of  melanotic  tumors,  and  were' 
supposed  to  be  due  to  the  passage  of  particles  fi'om  the  tumors 
into  the  blood.  This  is  not  yet  verified  by  observation.  On  the 
other  hand,  it  is  to  enlarged  spleens  pervaded  by  black  pigment 
that  the  change  in  the  blood  is  to  be  ascribed  in  such  ca^es,  the 
colour  being  due  to  the  absorption  of  coloured  particles  from 
the  spleen.  The  class  of  cases  wliich  are  the  most  fruitful 
source  of  black  pigment  in  the  blood  are  those  of  nudariouB 
diseases,  e.  g.,  intei^iiitent  fevem,  and  es])ecially  in  jwrs^^ns  who 
have  been  long  afflicted  with  a  considerable  enlargement  of  the 
Bpleen.  In  such  cases  Virchow  found  in  the  blood  of  the  heart 
^  cells  containing  such  pigment;  and  the  cells  that  bore  the 
colour  resembled  in  size  and  form  the  coloin-less  bloodHK>r- 
puscles;  Viut  them  were  also  other  cells  of  an  oblong  form  anrl 
nucleated,  within  which  a  greater  or  less  number  of  large  bkck 
granules  were  to  be  seen.  It  is  in  the  more  severe  forms  of 
intermittent  fever  that  such  pigment  degeneration  occurs.  Such 
pigment  is  seen  to  accumulate  in  the  miimte  capillaries  of  the 
bmin,  attaching  to  the  points  of  division  of  the  small  vessels, 
and  sometiQaes  associated  with  the  comatose  and  apoplotrtic 
forms  of  intermittent  fever.  Such  pigment  is  also  seen  in  the 
minute  hepatic  vessels  {Fkerichs),  where  it  ultimately  gives 
iTse  to  atrophy  of  the  ptirenehyma  of  the  liver     In  a  specimen 


I 


BLOOD  CBTSTAL8  FOBMBO  FBOM  HJBMATIirB.  119 

of  liver  preserved  at  the  museum  of  the  Military  Medical  School, 
a  deposition  of  melanotic  pigment  in  a  granular  form  is  visible 
amoDgst  the  interlobular  connective  tissue,  following  mainly  the 
coarse  of  blood-vessels  in  an  irregular  manner;  and  this  case, 
like  all  the  others  yet  recorded,  was  associated  with  a  large 
black  spleen.  The  contamination  of  the  blood  in  these  cases 
seems  due  to  a  degeneration  commencing  in  the  spleen. 

In  post-Tnortem  lesions  the  textures  are  thus  seen  to  be  very 
variously  tinted,  red,  yellow,  brown,  green,  or  black,  generally 
resulting  from  chemical  alteration  in  the  colouring  matter  of  the 
blood  or  bile.     The  red  pigments,  as  a  rule,  are  due  to  the  altered 
bematine,  originally  of  a  yellow  colour ;  and  which  is  the  com- 
mon origin  of  three  different  kinds  of  crystals, — (1.)  Crystals  of 
Hwmaioidine  are  the  most  frequent  products  of  blood-degenera- 
tion (ViRCHOw).     These  are  formed  spontaneously  in  the  body 
out  of  hsematine ;   and  in  their  most  perfect  form  present  the 
shape  of  oblique  rhombic  columns,  of  a  yellow-red  colour,  or,  in 
thidter  pieces,  of  a  deep  ruby-red.     In  little  plates  it  frequently 
bears  a  considerable  resemblance  to  uric  acid.     In  the  majority  of 
ceases  the  crystals  are  of  extreme  minuteness — difficult  to  resolve, 
even  with  a  power  of  300  diameters.     They  are  insoluble  in 
alcohol,  ether,  dilute  mineral  acids,  and  alkalies;  and  exhibit  a 
peculiar  play  of  green,  blue,  rose-tint,  and  yellow  colours,  imder 
tihe  action  of  concentrated  mineral  acids.     K  large  masses  of 
extiavasated  blood  continue  to  lie  for  any  length  of  time,  this  is 
the  sabstance  into  which  the  blood  is  transformed.    An  apoplectic 
clot  in  the  brain,  for  example,  is  repaired  by  a  large  portion  of 
the  blood  undergoing  this  transformation,  and  the  colour  of  the 
resulting  cicatrix  is  due  to  the  crystals  of  hBrnatoidiTie.    When 
a  yoTmg  woman  menstruates,  also,  the  cavity  of  the  Graefian 
vesicle,  from  which  the  ovum  escaped,  becomes  filled  with  coag- 
ulated blood,  and  idtimately  JuBmatoidine  crystals  axe  the  last 
memorials  of  the  event  (ViRCHOw).    Hcerriatoidine  is  also  allied 
to  the  colouring  matter  of  the  bile. 

(i)  Crystals  of  Hoemine,  arising  out  of  hosnuitvne,  differ  from 
hmaioidine  in  this,  that  hitherto  they  are  only  known  as 
artificial  products  which  have  not  yet  been  seen  in  the  human 
body  They  are  of  a  dark-brown  colour.  (3.)  Rectangular 
ciystals  or  spicules  of  hcerriatO'Cryatalline. 
The  yellow  pigments  are  due  to  blood  very  much  dissolved  or 
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dLspersed,  as  in  ec^hjmosis,  or  to  bile,  when  it  is  abflorlied  in  the 
blood  and  tinges  all  the  textures.  Colouring  matter  due  to  bile 
may  be  recognized  in  the  urine  by  the  play  of  colours  it  giv^ 
with  nitric  acid.  A  small  quantity  of  acid  gives  a  green  hue 
and,  as  more  acid  is  added,  blue,  purple,  violet,  and  a  red  or  brt>wii 
I  yellow  colour  will  ultimately  appear.  Of  the  brown  and  dark 
pigments  there  are  two  kinds.  One  kind  loses  colour  on  the 
addition  of  oitro-mmiatic  acid  or  clJorine  wakr;  the  otberi 
resists  not  only  these  agents,  but  even  the  action  of  tlie  blow-^ 
pipe.  This  latter  pigment  consists  of  carbon.  The  former  is  a 
peculiar  secretion  formed  within  celb*,  or  is  a  transfonnation  of 
the  colouring  matter  of  the  blood  (Bennett).  Blue  and  puri)le 
pigments  have  been  seen  in  urine  containing  UTOoearUldn,  or  the 
Indim>n  of  Schunk ;  and  illustrate  the  close  connection  sulitsistlng 
between  animal  and  vegetable  colouring  matters  (Parkes  On 
Urine,  p.  198).  For  much  more  interesting  observations  on  the 
nature  of  pigmentation,  consult  Bennett's  PrincipleB  and  Prddii 
of  Medicine,  p.  249, 

{d)  Amyhid  or  Albuminoid  BtgenmxUmn, 

This   morbid   process   is   one   in   which   the   normal   texti 
elements   of  many  oi-gans   and   tissues   are   transformed    into 
peculiar  substance^  which  has  suggested,  on  the  one  band, 
alliance,  in  soma  respects  only,  with  the  chemical  chai-acters 
amyloid    compounds,  and,  on  the  other  hand,  with  albuminoiifi 
mibstances  similar  to  what  pervades  the  tissues  of  fcetal  life, 

Pi-ofessor  Virchow,  of  Berlin,  was  the  first  to  collect  the  fm 
regarding  this  peculiar  form  of  disciise,  and  to  put  them  pi 
minently  forward  He  proved  the  frequent  occuiTence  in  the 
animal  economy  of  a  degeneration,  distinguished  by  the  {pro- 
duction of  the  peculiar  substance  to  be  described,  which  giudually 
takes  the  place  of  normal  elements  in  the  tissues  so  diseased. 
But  Drs.  Gairdner  aiid  Sanders,  of  Edinburgh,  had  anticipated 
many  of  the  views  and  descriptions  of  the  Berlin  Professor,  and, 
quite  independently  of  Virchow,  they  initiated  in  tMs  country 
the  first  steps  in  the  elucidation  of  this  very  remarkalile  da^ 
generation.  They  showed  that  the  waxy  condition  of  the  liven 
and  kidney  was  due  to  the  same  change  as  that  wbich  was  seCT 
to  take  place  in  the  spleen.  Tliese  valuable  coramimications  wexJ 
made  to  the  PhyswltMjical  Society  of  Edinburgh ;  and  an  accouni 
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of  them  may  be  read  in  the  Edinburgh  Monthly  JouTmal  of 
Medical  Science  for  Feb.,  1854,  p.  186,  and  also  in  May  of  the 
same  year.  Notwithstanding  these  researches,  and  those  of  Drs. 
Harris,  Abridge,  and  others  in  this  country,  we  have  much  still 
to  learn  regarding,  (1.)  The  conditions  under  which  this  degenera- 
tion occurs;  (2.)  The  forms  in  which  it  exists;  and  (3.)  The 
symptoms  of  the  lesion. 

This  d^eneration  has  been  long  known  by  a  variety  of  names. 
For  many  years  the  morbid  anatomist  has  been  familiar  with 
a  "bacon-like,"  or  "lardaceous"  infiltration  of  several  solid  organs 
of  the  body,  and  especially  of  the  spleen  and  the  liver.  Portal 
and  Abercrombie  described  the  morbid  condition  in  the  liver 
as  a  *' lardctceous  degeneration;"  and  Hodgkin  and  Bright 
described  the  same  disease  as  an  *'albuminou8  infiUrcUion**  In 
1842  Rokitansky  was  the  first  to  give  a  dear  account,  and  to 
describe  in  detail  the  "lardaceoua"  infiltration  of  the  kidney 
with  an  "  cdbuminoue "  transparent  substance.  The  lesion  so 
described  constitutes  his  eighth  form  of  "  Bright's  disease."  But 
Boldtansky  made  no  chemical  examination  of  the  infiltrated 
material  He  simply  assumed,  from  its  general  appearance,  that 
it  was  of  an  albumiruma  nature,  and  he  rightly  recognized  its 
pathogenetic  relations  to  certain  cachexise.  Budd  has  described 
the  disease  as  " ecrofiilxme  enlargement  of  the  liver"  Oppolzer 
and  Schrant  have  described  the  lesion  by  the  name  of  "  colloid,'* 
and  Baron  by  the  name  of  **  camijication"  The  pathologists 
of  this  country  have  hitherto  described  organs  so  diseased  under 
the  term  of  "  waxy  degeneration" 

Such  are  the  names,  derived  from  appearances  generally,  under 
^iich  the  peculiar  degeneration  has  been  described  before  micro- 
scopic examination  demonstrated  the  structures  implicated. 

Chemistry  and  micro-chemical  investigations  have  modified 
*he  views  regarding  the  nature  of  the  disease,  and  now  and  then 
*^ve  led  to  modifications  in  the  nomenclature.  Under  this  kind 
^  inquisitive  investigation  it  has  been  described,  (1.)  By  Virchow 
^^^der  the  name  of  "animal  amyloid"  he  believing,  from  the 
*^^haviour  of  the  transformed  substance  with  iodine  and  sulphuric 
^«id,  that  the  substance  must  be  classified  with  the  vegetable 
^^arbo-hydrc^ens — cellulose  and  starch.  (2.)  Meckel  retains  the 
^^ame  of  ''lardaceovs"  or  '* ckoUaterine  disease"  believing  that 
^e  essential  character  of  the  degeneration  consists  in  the  develop- 
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ment  of  a  peculiar  fatty  or  laidaceotiB  matter,  of  the  natti 
cholesterine.     (3.)  More  extended  and  definite  examination  by 
Friedreidi  and  Kekule  have  shown  that  the  substance  of  Uie 

purest  amyloid  degeneration  more  closely  resembles  the  alhu^ 
viinmts  priiwiple^  than  any  other  substance  we  know  of;  and 
(4.)  Schmidt  has  arrived  at  the  same  conclusion.     The  questioi] 
therefore,  is  not  yet  definitively  settled  m  to  the  ex;fict  natur 
of  the  substance  into  which  the  tissues  are  transformed  in  th« 
so-called  amyhid  dege^ieratwn,   but   the  weight    of   evideuc 
points  to  its  lieing  albumen  in  some  form;  and  the  albuminoid 
deposits   in   the   spleen   of  children,   so   well   described  by 
Jemier,  must  l>e  classed  as  examples  of  this  degeneration, 

InvestigatiooB  relating  to  amyloid  degenerations  have  taken 
especially  two  directions,     Patholngista  have  endeavoured,  (L)  To 
^irace  the  extension  of  the  process  of  degeneration  throughout 
various  tissues  and  organs  of  the  body;  (2.)  To  determine 
essential  nature  of  the  material  into  which  the  tissue  is  conver 

It  was  Professor  Virchow  who  first  turned  the  inquirj^ 
the  direction  it  has  now  taken,  and  which  has  given  a  remarkabli 
interest  to  the  micro*chemical  investigation  of  the  sul>stance  into" 
which  the  minute  oiemeuts  of  tlie  tissues  and  organs  are  transr^ 
formed  in  amyloid  degeneration.     Virchow  stated  that  the  la 
llalpighian  saccnii  in  the  spleen  (which,  in  ^me  instances,  look* 
like  boiled  gi^ains  of  sa^^o)  were  sometimes  composed  of  a  sul 
stance  which  gave  the  chemical  re-actions  of  cellulose,  as  seen  : 
plants.     Cellulose  and  starch  are  both  vegetable  cnnstituente- 
** isomeric'*  forms  of  some   common  material;    and  what   ga^ 
special  interest  to  the  observation  of  Virchow  was  the  discover 
that  cellulose  is  also  an  element  in  the  covering  or  skin  of  the 
*'  Tunicata  " — a  genus  of  acephalous  moOusca — and  therefore  noteJ 
a  constituent  of  only  vegetable  oi-gani^ation.  ^M 

This  discovery  of  cellulose  in  animal  tissue  induced  Virchow 
to  look  for  it  or  its  analogue — namely,  '*  starch  "—*in  the  human 
subject  He  recogniised  it  in  the  corpoiu  amylacea  of  the  briui^^ 
These  contain  a  substance  chemically  related  to  starch  or  oeUi^^ 
lose ;  and  these  bodies  were  first  seen  and  named  by  Purkinje, 
who  gave  them  the  name  they  have,  not  on  accoimt  of  chemical 
characters,  but  because  he  observed  them  to  l>e  laminated  like 
starch.  Of  these  cm-'pom  avi'yiaeea  there  are  two  kinds^  namely, 
— (1.)  Mineral  bodies  with  concentric  circles  more  or  less  solubli 
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ixi  mineral  acids;   (2.)   Others  which  assume  a  blue  tint  with 
£o<3ine,  and  a  violet  colour  on  the  subsequent  addition  of  sulphuric 
aoid    The  relations  of  these  two  kinds  to  each  other  are  still 
imknown.     The  first  are  the  calcareous  particles  known  as  brain 
BCLnd ;  and  both  were  at  first  described  under  the  name  of  "  cor- 
pdn  amylacea''  by  Virchow,  which  has  led  to  some  confiision. 
Tte  term  ought  to  be  restricted  to  those  bodies  which,  by  phy- 
sical and  chemical  characters,  are  assimilated  to  starch.      The 
xuineral  bodies  erroneously  described  as  ccn^pora  amylacea  are 
ctiiefly  found  in  the  cysts  of  the  choroid  plexus  and  in  the  pineal 
^land.      On  the  other  hand,  the  starch-like  bodies  have   been 
found  by  Virchow,   Rokitansky,   Scherer,   Kolliker,   Busk,  and 
other  observers,  in  the  epeTtdynia  of  the  ventricles,  the  septum 
l^uddum,  the  fornix^  the  avditory  and  the  aptic  Tierves,  and  also 
in  the  prostatic  ducts.     Concentric  lamination  of  these  bodies  is 
not  always  present;  nor  is  the  re-action  with  iodine  and  sulphuric 
fluad  constant.     For  these  reasons  Virchow  began  to  examine 
trloee  organs  whose  morbid  state  was  described  by  the  names 
aJready  mentioned  as  having  been  given  to  the  fatty  or  waxy 
spleen.    He  applied  solutions  of  nitric  acid,  which,  when  hot, 
gave  a  yellow  hue ;    he  applied   caustic  ammonia,  which  gave 
&  brown  colour ;  and  from  behaviour  with  re-agents  generally, 
lie  concluded  that  the  substance  was  "albuminoid  "  in  its  nature. 
Iodine  and  sulphuric  acid  were  subsequently  tried.     Iodine  alone 
gave  a  strong  yellow-red ;  sidphuric  acid  being  added,  developed 
a  blue  colour,  passing  into  a  strong  violet  hue.     An  excess  of 
add  destroyed  the  violet  hue,  causing  a  dark  brown-red  colour, 
pssang  into  yellow.     Meckel,  subsequently  to  these  observations 
of  Virchow,  came  to  the  conclusion  that  there  were  four  forms  of 
this  waxy  material — that  the  basis  of  them  all  was  a  peculiar  fat, 
allied  to  cholesterine  rather  than  to  starch — that  various  sapona- 
ceous products  are  formed,  ending  in  the  development  of  choles- 
terine; and  although  he  did  not  sustain  his  statement  by  anything 
like  sufficient  proof,  he  made  the  important  discovery  that  it  was 
the  system  of  small  arteries  and  capillaries  which  first  suffered  in 
this  d^neration. 

The  inquiry  into  the  chemical  nature  of  the  lesion  becomes 
stall  more  interesting  when  connected  with  the  observations  and 
discoveries  of  Bernard,  Pavy,  and  others,  on  the  "  sugar-produc- 
ing" functions  of  the  liver,  and  on  the  material  so  formed,  which 
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may  be  sepamted  by  chemical  processes,  and  has  been  recently 
showD  by  Dr.  Robert  M'DoDnell  to  be  a  substance  which  enters 
largely  hito  the  constitution  of  most  of  the  tissues  of  the  enibiyo 
{Pivveed,  Royal  Society,  vol  xii.,  p.  476.)  Tlie  results  of  these 
inquiries  bring  the  *'  starchy  substiinces  '*  of  animals  in  very  close 
physiological  alliance.  The  material  so  found  has  been  called 
indifferently,  " glycogeue,**  "amyloid  matter"  'Vzoo-ainyline."  or 
''animal  starch/'  It  owes  its  origin,  not  to  any  direct  function 
of  the  organ,  but  its  formation  seams  to  take  place  almost 
imniediiitely  upon  contact  with  albuminous  matter;  and  then 
this  remarkable  product  is  the  result,  which  may  be  obtained 
as  a  white  powder  It  seems  capable  of  being  produced  in 
greatest  abundance  by  the  hepatic  tissue;  but  its  formation 
may  proceed  at  any  part  of  the  vascular  capillarj^  system.  If, 
therefore,  it  is  tlius  formed  normally,  it  may  also  be  formed, 
retained,  or  tnuisformed  in  a  morbid  way.  In  dmbetes  we  liave 
an  instance  of  the  transformation  of  the  product  int<>  sugar, 
at  the  expense  of  the  tissues  at  hirge,  and  so  discharged  by  the 
imne. 

The  amyloid  degeneration  we  are  now  considering  has  thus  had 
various  names  to  denote  its  presumed  chemical  nature,  namely, — -_ 
(L)    Oellulom  degeneratimi;    (2.)   Avryloid  degemiratwn;    (3.| 
Ckolmterine  dweum;  and  now  (4.)  Albuminoid  deg&neratimL 

The  analysis  of  the  pure  matter  is  very  defectiva  Such  as  it 
is,  it  shows  the  substance  to  be  albnmiimkl,  and  combined  wit 
nitrogen  rather  than  stardi;  and  those  who  describe  the  re-actioD 
of  cellulose  and  skiirh  with  iodine  and  sulphuric  acid« 
only  to  a^ee  with  each  other  in  giving  singulai*ly  divensifie 
descriptions  of  colour,  which,  perliaps,  to  those  familiar  with  thi 
writings  of  the  late  Dr.  George  Wilson  on  colon r-blindriess,  maj 
be  accounted  for.  Such  diversity  may  be  explained  in  somel 
measure,  abo,  by  the  fact  tliat  the  degree  of  concentration  of 
the  re-agents  materially  concerns  the  results;  for,  as  Virchow 
cxirrectlj  observes,  the  blue  coloration  is  only  got  after  a 
considerable  period,  and  in  practised  hands,  and  it  may  pass  from 
a  bright  purple  to  a  very  blue  colour.  Nevertheless,  the  action 
of  iodine  solution  on  the  so-called  amyloid  tissue  is  peculiar  and 
definite,  independently  of  a  blue  colour* 

The  appearance  of  a  chemical   re-action,  which  gives  a  hu^ 
different  from   the  mere  dyeing   ^^th   the    iodine,   and   whid 
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suddenly  deepens  in  tone,  from  the  moment  it  begins  to  take 
effoct,  to  a  deep  brown-red  colour,  is  sufficiently  characteristic. 
Wlien  this  takes  place  with  the  solution  of  iodine  alone,  it 
(jistinguishes  at  once  the  substance  from  cellulose  and  choksterine. 
The  following  tabular  statement  will  show  the  differences  more 
clearly:— 

Cholkstkrikb.  Amyloid  ob  Albuminoid. 

1.  UDchimged  in  ool-        1.  Immediate  coloration  (of  the  nature  of  a  re-action) 

our    by    iodine  by  iodine  alone, 

alone. 

2.  Inaolnble  in  water.        2.  Dissolve  in  warm  or  boiling  water.      (Boil  sec- 

tioos  in  a  test  tube). 

3.  Melts  with  heat  3.  Do  not  melt  with  heat — only  dry  up,  and  still 

give  the  same  re-actions  with  iodine. 

4.  Passes  into  a  brown       4.  Swell  in,  but  do  not  dissolve  with  sulphuric  add, 

fluid  on  the  ad-  with  change  of  colour, 

dition  of  sulphu- 
ric acid  eoncen- 
traled. 
6.  Soluble  in  ether.  5.  Not  soluble  in  ether. 

By  way  of  chemical  analysis  very  trustworthy  results  seem  to 
have  been  arrived  at  by  Friedreich  and  Kekul^.  On  submitting 
the  white  amyloid  matter  to  ultimate  analysis  they  obtained  the 
following  composition  in  equivalents  per  cent.  (Med.-Chir,  Review, 

1861,  p.  59.) 

C.                    a  N. 

Amyloid,    ....    =63-58        TO        15-04 

Now,  the  composition  of  albumen,  according  to  Dumas  and 

Cahours,  lieberkiihn  and  Killing,  is  as  follows: — 

C.  H.  N. 

AJbumm,    .    .     .    .   =  r53-5        71  158 

I>unias  and  Cahours,   •<53-4        7-2  157 

(53-5        7-3  157 

Lieberkiihn,  ...      53*6        7*0  15-6 

Ruling. 53-8        71  15*5 

Surely  these  results  show  an  almost  perfect  chemical  identity 
between  albumen  and  the  morbid  substance  found  in  the  so- 
called  waxy  spleen;  and  demonstrate  that  the  waxy  degener- 
ation, in  tiie  spleen  at  least,  is  due  to  a  peculiarly  modified 
dbuminous  material,  and  not  to  starch  1  On  the  other  hand 
the  chemistry  of  the  corpuscular  variety  of  the  corpora  amylacea 
occurring  as  a  deposit  in  various  parts — e.  g.,  in  the  brain,  the 
prostate,  and  the  ep&ndyrmi  of  the  ventricles — shows  a  re-action 
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almost  icleotical  with  staxcli.     The  corpuscles  also  have  concentric 
lamijise,  and,  according  to  some,  resemble  starch  granules  when 
politrized.     As  regards  the  cor]>ui5K:les  of  the  prostate,  sugar  has 
I 'been    chemically   produced    from    them,    and    demonstrated    bjH 
Trf)mmer*s  test.  i 

Many  of  these  corpuscular  varieties  of  amylaceous  bodies  are  bo     i 
doubt  of  the  sanio  nature  as  ectarch;  and  therefore  the  directioinB 
which  inquiry  ought  now  to  take  will  be  to  determine  **  Wiether 
or  not  there  is  any  chemical  aiSnity  on  the  part  of  the  formless 
matter  of  waxy  degenerations  with  the  corpuscular  variety  of  the 
atnylaccous  concretions?"    Such   an  affinity  has   been  assumed^tf 
hitherto;  but,  so  fai*  as  observation  has  gone,  the  evidence  of  ajiy^^ 
affinity  seems  to  he  getting  less  and  less.     On  the  other  hatidp  the 
modify^ing  effects  of  admixture  and  of  growth  are  very  retnaricable 
as  regards  these  prostatic  concretions.     So7n€  of  them  mJine  will 
not  colour  blue,  not  even  after  sulphuric  acid  has  been  added; 
and  as  growth  proceeds,  any  amyloid  matter  they  contain  grad- 
ually  disappears.     Many   admixtures   of  organic  and   inorganic 
substances  give  various  shades  of  colour;  and  the  yellow-brown 
coloured  deposits  failed  to  give  forth  sugar  to  Pauhzky's  attempts. 
General  Characters  and  Anatomical  Description  cf  TisBtieB  which  have 
undergone  Amyloid  I>egeneratioa*^Tl*e  cut  surface  of  an  orgim  so^ 
affected  has  a  semi-tran.spareiit  appearance.     It  feels  Uke  a  piec9^| 
kof  soft  wax,  or  of  wax  and  lai*d  combined  (WiLKs).     It  cuts  into 
*  portions  of  the  most  regular  shape,  with  sharp  angles  and  smooth j 
surfaces;  and  tlie  thinnest  possible  slic^  may  be  removed  by 
sharp  kniie  for  microscopical  examination.     They  are  abnormally 
translucent.    Water  and  alcohol,  acids  and  alktilies  do  not  produca^ 
any  change  upon  the  transfomied  iiarts,  wliich  may  be  kept  for 
a  length  of  time  without  decomposition.     The  oi-gans  affected  lu^ 
increased  in  volume,  in  solidity,  and   in  weight,  absolute  andj 
specific.     Aniemia  is  predominant;  but  the  colour  of  blood  or  of 
tissue  shines  through  the  semi-transparent  morbid  substance. 

Amyloid  degenenitioti  is  generfdly  widely  diffused ;  so  nitich 
so  that  a  constitutional  state  of  ill-health  seems  associated  with 
its  production;  and  in  cases  preceded  by  a  local  disease,  such  as 
caries  of  a  bone,  the  degeneration  may  he  found  in  the  adjacent 
lymphatic  glands  only  (Billroth),  This  is  the  earliest  appear-, 
ance  of  the  degeneration  yet  recognized  | 

The  small  vessels  of  the  tissue — ^the  more  minute  arterie3  InJ 


re 
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laiticular — are,  as  a  rule,  the  first  sti^cturea  attacked  The 
coats  of  the  arteries  become  thickened  and  granular,  and  at  last 
peUucid,  transparent,  aad  hyaline.  Their  caliber  is  reduced,  and 
tbelr  cut  section  remaioa  patuloua 

It  is  the  raiddk  or  muscular  coat  of  the  vessels  which  first 

changes*     Each  fibre  cell  becomes  a  compact  h^'aline,  peOucifl, 

tnuisfiare&t  pai-ticle,  with  an  iDdistinet  outline,  and  all  the  tissue 

involved  becomes  at  last  uniform,  clear,  and  transparent    The 

digenetute  artery  looks  like  a  compact,  homogeneous,  silveiy  cord 

or  tlureiidr  of  a  clear  and  glassy  appeamnce,  with  a  lustre*  like 

molten  glass  without  polish^  or  like  rough  ice.     This  colourless, 

M^alime,  degenerate  tissue  is  very  tough,  but  not  hai'd  nor  brittle, 

Kk^  the  edcareous  degenerate  parts.     All   other   degenemtiong 

id  to  obscure  the  original  texture,  by  making  it  more  opaque, 

h  degeneration,  on  the  contrary,  renders  the  affected  tissue 

more  tranapait^nt  and  pellucid.     It  la  in  reality  a  hi/aline  <fo- 

yneratwtK    The  cells  of  the  fiinctional  parenchjmia,  when  the 

ilep?Qemtion  affect«  a  solid  organ  like  the  liver  or  kidney,  next 

imdergo  the  change,  which  finally  spreads  to  the  vessels  amongst 

tbe  t'onneetive  tissue. 

WlKtn  a  solution  of  iodine  is  brought  in  contact  with  the 
i&dA5fl  fiart  a  very  deep  violet-red  colour  is  produced ;  and  this 
deep-reil  colour  seems  to  be  alons  a  snffidently  characteristic  test, 
tspedaUy  when  in  a  few  seconds  the  colour  increases  in  depth 
(mm  the  moment  it  takes  effect,     It  is  a  re-aetion  which  emjues 

ktictween  the  iodine  solution  and  the  morliidly  degenerate  part, 
The  best  tes^t'solution  is  composed  as  follows; — Twelve  grains  of 
lifiUm  IS  to  be  dissolved  with  hmnty-fouT  grams  of  Iodide  of 
Fiitamum^  and  mixed  with  tki^e  ottnces  of  Water,  Such  a  test- 
aohition  ought  always  to  be  at  hand  in  the  dead-bouse,  or  on 
taaldug  a  jxjst-vimitm  examination  anywhere. 

HemeiLts  of  Tissue  in  which  Amyloid  Degeaeratioii  has  been  demons- 
tr&tdl 

1.  Nervous  System: — ligamentum  spmale  cochlese:  atrophied 
parts  of  brain  and  spinal  cord:  gelatinous  softening,  and  tumors. 

2.  Spleen t—celk  of  the  Malpighian  sacculi  and  pulp:  thickened 
walk  ciif  the  arteries  in  all  stages:  the  trabeculsB, 
m  a  liver: — the  hepatic  cells  and  intralobuLir  vessels  (hepatic 
pteries) ;  intercellular  tissua 
I  4  Kidneys  i^Malpighian  tufla  axid  afferent  vessels,  the  walls  ^ 
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of  -which  become  cnomiotisly  thickeiied:  areolar  tissue 
vicuiity  of  the  papillary  ducts. 

5.  Muscular  tmsue  of  the  heart  and  the  uterus. 

6.  Villi  and  mucx>uB  membrane  of  the  aJiiueiitaiy  c^umL 
7-  Osseous  tbsue. 

8.  Lymphatic  glands, 

9.  Besides  the  original  structures  of  the  body,  old  deposits : 
serous  membranes,  having  lost  their  fibrous  character,  becoii  ' 
dense,  more  vascular,  and  semi-transparent,  undergo  this  met 
morphosis  (Gairdner). 

10.  Tubercle  also  becomes  amyloid  (Gatrdneb), 

1 1.  The  cancerous  nodules  in  a  waxy  li%^er  also  become  amy-d 
loid  (Gairdner). 

12.  In  some  cases  of  inflammation  with  exudation  on  the 
mucous  membrane,  the  exudation  has  assumed  the  amyloid 
degeneration  (Virchow), 

13.  Tlie  fibrine  of  a  hsematocele  (Friedreich). 
The  extensive  range  of   organs    in  which    this    remarkabl 

'  d^neration  has  now  been  demonstrated  clearly  shows  tliat  tlu 
lesion  cajmot  be  regarded  as  merely  of  local  importance.  It 
occuiTcnce  seems  rather  to  point  to  some  general  pathologic 
state  of  which  the  degenemtion  is  the  expression.  In  the  first 
instance  it  is  found  more  paiiiculaidy  affecting  the  fiinctional 
cajiillaries  of  the  most  import^int  organs  of  the  body — e.  g.,  the 
kidney,  the  liver,  the  spleen,  the  intestines,  as  well  as  the  niinut 
arteries  of  nutrition  of  those  organs,  and  of  the  pia  mater,  bone 
and  lymphatic  glands.  The  results  of  such  a  degenenitiou  mt 
therefoi-e  be  sooner  or  later  destructive, — (1.)  To  the  function 
the  invaded  organ ;  (2.)  To  its  nutrition ;  and  we  can  oidy  anivi 
at  a  correct  pathology  of  this  degeneration  by  a  close  obser\^atir 
of  the  cii*cunistances,  CK)ndition,  relations,  and  symptoms  under 
which  the  lesion  manifests  itself.  These  must  be  studied  especially  , 
in  relation  to  the  functional  or  physiological  anatomy  of  th^H 
organs  implicated.  As  yet  the  lesion  has  been  recogiii^d  with^ 
certainty  only  in  the  dead-house.  There  it  has  been  found 
associated  with  certain  diseased  states;  and  aU  the  cases  ag 
in  this  particular,  namely,  that  the  constitution  of  the  patient 
hm  Wn  broken  up  by  ill-health  (cachexia)  of  some  consideiublal 
duration  before  death.     So  it  has  been  amongst  the  soldlera 

I  dissected  at  Fort  Pitt  and  at  Netley;  and  the  following  statemenU 
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is  a  summary  of  diseased  conditions  in  the  order  which  fiimishes 
the  greatest  number  of  cases  of  amyloid : — 

Diseased  States  with  which  Amyloid  Degeneration  has  been  fonnd 
tSMdated,  or  upon  which  it  is  engrafted,— 

1.  Diseases  of  the  bones,  especially  caries  and  necrosis  in 
scrofulous  subjecta  Rickets  also  leads  to  the  amyloid  liver  and 
spleen,  as  observed  by  Glisson,  Portal,  Rokitansky,  Lambe, 
Loesclmer,  Frerichs,  and  Jenner. 

2.  Syphilis,  especially  in  its  ulcerative  forms,  the  cachexia 
having  been  prolonged.  Syphilitic  children  have  been  the  subject 
of  it  when  newly  bom. 

3.  The  rruUariovs  cachexia,  especially  intermittent  fever. 

4.  Mercurial  cc^hexia  and  marasmus. 

5.  Pulmonary  and  intestinal  forms  of  tubercle. 

6.  Albuminuria  and  anasarca. 

7.  Diseases  of  large  arteries. 
As  to  the  origin  of  the  lesion  or  degeneration,  Frerichs  has 

propounded  two  questions,  namely, — (1.)  Is  the  lesion  due  to 
deposits  from  the  blood  of  the  amyloid,  waxy,  or  albuminoid 
maUer  in  some  primordial  form,  and  which  is  generated  in  the 
Uood,  in  consequence  of  a  local  disease,  such  as  caries  of  the 
bones?  (2.)  Is  the  amyloid  or  waxy  matter  developed  locally 
f  ia  the  affected  tissue  by  the  transformation  or  degeneration  of 
•llnuninous  matter  previously  deposited  ? 

Arguments  are  put  forward  by  Virchow  and  Frerichs  to  show 

tliat  the  lesion  may  be  due  to  a  deposit  from  the  blood ;  but  the 

^^leight  of  evidence  seems,  on  the  whole,  to  point  to  a  peculiar 

ineration  of  existing  tissue.     For,  (1.)    In  cases  where   the 

on   follows  affections   of   the  bones,  the   lymphatic   glands 

^Mijoining  the  diseased  bones  are  implicated  before  the  kidneys, 

liTer,  or  mucous  membrane  of  the  intestines.     (2.)  General  causes 

of  ill-health  (cachexia),  pointing  to  impoverished  blood,  are  in 

operation,  and  organs  situated  in  different  parts   of  the  body 

aure  rimultaneously  affected.     (3.)   The  fibrin  of  the  blood  itself 

1m«  been  observed  to  imdergo  the  degeneration ;  for  Friedreich 

found  a  substance  which  gave  the  amyloid  re-action  with  iodine 

in  the  old  fibrinous  layer  of  the  sac  of  a  hsematocele. 

In  this  remarkable  degeneration  an  acquaintance  with  a  new 
fcct  in  patholc^y  must  be   recognized — i  e.,  since   1854 — asso- 
dating  itself  with  grave  constitutional  disease,  and  distinguished 
VOUL  K 
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from   every  other  morbid    condition   Mtherto    known,  by  m 
ptysiciU,  chemical,  anil  physiological  characters  just  dcscriheA  I 

The  Clinical  Hiitory  of  amyloid  degenemtion  is  reniarkaB 
deficient.  Tlie  effect  of  the  degeneration  is  to  interfere  wB 
function  of  organs  and  nutrition  of  parts;  and  the  injuriq 
effects  are  the  more  marked  as  the  lesion  extends  through  mal 
importfint  organs.  For  example,  hepatic  cells  cease  to  take  pfl 
in  the  formation  of  sugar  or  the  secretion  of  bile,  Blofl 
vessels  lose  their  power  of  transmitting  fluid  through  their  wafl 
and  become  impervious  aa  to  their  canals,  Henc^  those  w 
Buffer  &om  amyloid  disease  have  an  appearance  of  general 
health,  denoted  by  paleness  of  the  surface,  by  s^nnptoms 
anaemia,  hydrffiraia^  or  by  leukoemic  affections  of  the  blood  ■ 
the  more  so  as  the  con^tution  is  enfeebled  by  such  moi 
processes  as  ulceration  of  bones,  syphilis,  tuberculosis^ 
malariaw  The  sequence  in  which  the  different  orgaas  degenei 
is  uncertain.  In  most  cases  of  caries  and  necrosis  the  kid: 
seem  to  l3e  first  attacked  ailer  the  lymphatic  glands.  In 
of  intermittent  fever  it  is  usually  the  spleen  which  is 
affected  ■  and  generally  it  seems  rare  to  find  several,  or  all 
organs  affected  to  the  same  extent. 

Signs  or  Symptoms  associated  with  this  Degeneration,  discoven 
during  life* — On  these  points  datii  are  wanting  upon  which 
foimd  any  statement.  The  pathological  change  is  of  so 
discovery  that  well-recorded  cases,  terminating  in  deaths  ^ 
verificiition  of  the  sjmiptoras  by  jKwt-rnoHem  inspections, 
very  few  indeed.  There  is  no  subject,  therefore,  more 
of  interest,  or  one  more  likely  to  repay  close  observa" 
and  well-directed  pathological  inquiry  than  the  diagnoais 
amyloid  degeneratioru  Cases  in  hospital  ought  to  be 
carefully  noted,  and  especially  such  ambiguous  cases  as  tl 
where  marasmus,  aniemiaj  or  dropsy  are  prmmry  sympto 
and  which  are  not  to  be  accounted  for  even  after  the  blood 
been  examined  microscopically  during  life,  and  the  condU 
of  the  liver,  heart,  spleen,  and  IjTuph  glands  carefully  inqu 
into,  without  evincing  signs  of  disease.  In  a  remarkable 
recorded  by  Friedreich  and  Keku!^,  and  quoted  in  the  Mm 
CMmtrgieal  Review  for  October,  1860,  diarrlwsa  and  vomit 
were  of  frequent  occurrence,  with  a  systolic  murmur  of  i 
heart,  and  high-coloured  and  alhuminoua  urine,  mth  a  sped 
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gravity  of  1*019.  The  patient,  a  female,  after  suffering  from 
tertian  ague  for  twelve  months,  became  dropsical  and  ema- 
riateA  The  intestines  throughout,  the  stomach,  the  colon,  the 
jejunum,  and  especially  the  capillary  vessels  of  its  villi,  were 
afiected,  as  well  as  the  vessels  of  the  kidneya  The  urine  shoidd 
be  watched  as  to  albumen,  or  deposits,  and  its  amount  in  relation 
to  body-weight  should  be  recorded.  When  albumen  appears 
it  goes  on  gradually  increasing;  and  hyaline  casts  increase 
with  the  increase  of  albumen. 

Dr.  Stewart,  of  Edinburgh,  records  twenty  cases,  and  nine 
dimdicmSy  in  cases  of  Bright's  disease  where  he  considered 
amyloid  degeneration  to  have  been  present  {Edinburgh  Medical 
Jmmal  for  February,  1861).  He  records  that  large  quantities 
of  urine  were  passed  in  the  early  stage,  of  supposed  waxy 
degeneration,  and  of  a  specific  gravity  from  1005  to  1015. 
In  all  the  cases  there  was  a  striking  general  correspondence 
in  the  other  symptoms;  and  Dr.  Stewart  thinks  that  from 
this  similarity  of  symptoms,  and  from  other  considerations,  he 
is  warranted  in  believing  that  amyloid  degeneration  existed  in 
the  deven  cases  that  did  not  die.  The  history  of  all  Dr. 
Stewart's  cases  is  markedly  different  from  that  of  the  fatty 
kidney  which  Dr.  Bright  figured  in  his  first  plate,  and  illus- 
trated in  his  first  case.  Almost  all  of  the  cases  were  associated 
with  long-continued  wasting  disease;  and  it  has  been  long 
known  that  the  form  of  renal  affection  accompanying  phthisis, 
BjrphiUs,  and  other  wasting  maladies,  is  the  waxy  or  amyloid 
degeneratioiL  Of  the  twenty  cases  related  by  Dr.  Stewart 
«x  were  associated  with  phthisis,  six  with  syphilis,  two  with 
CMies,  two  with  intemperance,  one  with  cancer,  one  with 
dironic  rheumatism,  and  two  with  no  particular  disease. 

The  degeneration  is  much  more  common  than  is  generally 
supposed.  1^  has  been  observed  very  frequently  amongst  the 
soldiers  who  have  been  dissected  at  the  Military  Hospital  for 
invalids  formerly  at  Fort  Pitt  and  now  at  Netley.  The  micro- 
soope  and  iodine  test  can  alone  determine  its  absence;  and 
without  microscopic  examination  the  absence  of  the  degenera- 
tion cannot  be  determined.  For  a  detailed  account  of  "amyloid 
degeneration"  in  the  various  organs,  see  the  description  given 
wider  Local  DisEASEa 

Before  stating  the  principles  which  dictate  the  treatment  of 
the  complex  morbid  processes  just  described,  and  of  individual 
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diseaaes  in  pjirticukr,  it  behoves  the  student,  firsts  to  make 
,  separate  study  of  fhe  vanjing  types  of  dis^jiseB,  their  pretfaUm^ 
pmvlifiTiiim,  mid  the  constitutional  tendency  ia  change  of  t% 
which  they  asmtme  at  varying  intervak  of  time;  and,  seeood 
to  observe  and  karn  to  recognise  the  various  rmniea  by  wkick 
diBmaea  immiinate  fatally. 


CHAPTER    IX, 


TYPES  OF  DISEASE  AND  TOEIR  TENDEKCT  TO  CHANOE. 


Ik  de.scribmg,  appreciating,  or  aacertaining  the  type  of  a 
our  attention  must  be  directed  to  a  variety  of  phenomena 
conditions ;  and  the  type  of  the  disease  only  becomes  character- 
istic and  distinctive  when  aome  one  or  other  of  those  conditions 
becomes  predominant^  or  manifeets  itself  more  decidedly  than 
others.  The  hereditary  or  natural  constitution  of  the  individual 
may  lie  regarded  sls  an  important  element  in  determining  the 
type  of  the  dise*ise-  Town  life,  as  compared  with  counfciy  life, 
also  exercises  an  inHnenoe  on  the  type  of  many  diseaaes;  and 
there  are  good  grotmds  for  believing  that  the  town  life  and 
artificial  hal>its  of  the  present  period  are  more  prejudicial  to 
the  strength  of  the  constitution  than  those  which  prevailed 
when  large  towns  were  but  rural  villagea,  and  the  inhabitants 
more  simple  in  their  mode  of  life  and  less  artificial  in  their  habita 

The  occupation  of  the  individual  in  many  instances  exercises 
an  influence  over  the  complex  processes  of  disease;  and  there 
cannot  be  a  doubt  that  some  diseases  have  altogether  disappeared, 
while  others  have  been  so  much  modified  that  their  resemblance 
to  the  original  form  or  type  can  with  difficulty  be  recognized.        ■ 

"With  regard  to  Edinburgh  and  its  vicinity,  Professor  W*  T. 
Gairdner  observes  tlvat  the  changes  oftyjM  which  have  occurred 
in  epidemic  fever,  and  especially  in  typhus  fever^  during  the 
ten  years  previous  to  1862,  or  since  the  cessation  of  the  great 
epidemic  of  1847-8,  are  not  less  remarkable  than  the  diminution 
m  the  amount  of  this  class  of  cases.  The  relapsiTig  fever^  or 
B^nocha,  which  formed  so  large  a  part  of  the  epidemics  of  1843-4 
and   1847-8,  has  for  the  time  absolutely  disappeared     Typhus 


OF   TTPB   m   £PIDGMJC   FEVERS* 


133 


I  fiver  has  become  lees  fatal  to  those  attacked  thaji  it  was  ten 
[years  ago;  while  its  general  type,  aod  some  of  its  leading 
I  dmnwrteiB,  have  been  remarkably  modiiied  This  is  especially 
I  noticeable  in  the  diminwlied  "nmriidliy;  the  emiiness  of  tfvQ 
I  aifptaninm  of  the  eniption;  the  edrUn^sa  of  the  crisis  (tenth  to 
I  fo^itteenth  day  as  a  rule,  and  i-ai-ely  pi-olonged  into  the  third 
I  w«!k} — a  great  cause  of  the  dirainished  mortality,  for  a  day*a 
I  delay  of  the  crisis,  in  a  case  of  any  degree  of  severity,  is  an  ina- 
toase addition  to  the  risk  (Clinical  Medicine,  1862,  p.  lo6,e^  seq.) 
f  Nevertheless,  it  is  the  rule  that  diseases  preserve  theii-  essential 
dtarftcters  and  nature  from  age  to  age,  although  the  opinions  of 
tbe  profession  respecting  them  and  their  treatment  may  eluinge 
from  year  to  year,  or  from  one  period  of  time  t*^  another.  For 
tiampte,  BTftall-pox,  mmsles,  ti/phus  fever^  typhoid  or  mteatirud 
jfcwr,  dyseiit^ry,  diphtheria,  and  the  like,  always  remain  the 
nine  as  to  their  essential  characters,  and  unclnuiged  in  their 
«pecial  symptoms;  but  it  must  be  remembered  that  they  are  | 
ilso  very  often  modified  in  their  phenomena  by  the  existence 
gfttch  constitutional  ill-health  (cachexia)  as  may  arise  from 
Uia^  nuTieral,  vefjdahle,  or  almiiolic  poisonitig  of  the  system, 
as  well  as  from  gout,  tiieumatism,  scnfula,  tuberculmis,  and  acor- 
hutuM,  from  epidemic  e^iuses;  and  especiidly  the  artificial  mode 
rf  life  in  towns  aa  compared  with  the  more  natural  habiti*  of 
niml  villagea.  Tliese  are  the  diseases  and  the  conditions  of 
existence  which  are  the  main  source  of  the  deteiiomtion  of  the 
hitman  race,  in  all  physical  attributes,  among  such  civilized 
wjimnunitiea  as  our  own.  Diseases  also  have  aiisen  which  appear 
to  be  more  or  less  new  to  us,  in  some  instances  residting  from 
t  hybrid  combination  of  various  pathological  phenomena  to  ba 
ooticed  presently.  While  this  is  undoubtedly  the  case,  there 
k  abunditnt  evidence  to  prove  that  we  now  have  in  some  respects 
a  more  healthful  enjoyment  of  unr  Life  on  the  whole  (although 
the  constittition  may  not  be  so  strong)  than  formerly ;  nad  that 
tlic  duration  of  man  s  life  of  late  ycttrs  has  been,  on  the  whole, 
(irolonged*  While  it  is  the  lot  of  ''all  men  once  to  die,"  that 
final  change  is  more  frequently  deferred,  than  was  wont,  to 
~  ond  that  period  when,  in  the  words  of  the  inspired  Psalmist,  , 
reconied  that  ''  the  days  of  om-  ycai^  are  tliree^coro  years 
ten;  and  if  by  reason  of  strength  they  !►€  foui-scoits  years, 
is  tJieir  strength  labour  and  sorrow*" 
bs9  hmn  observed  hy  a  popular  wjiter  that  there  nevet 
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wei-e  any  specifics  discovered  aguinst  the  ^jfof/tte,  the  swBoi 
mchneas,  or  the  leprosy,  and  jet  tbes©  diseases,  so  far  aa  regl 
tlds  country,  are  now  amongst  the  things  that  were,  and 
ahiiost  unknown,    Tliey  have  disappeared,  not  before  any  map 
of  TnediciTie,  or  any  perfection  of  chemical  sdenoes,  but  aj 
com^equenee  of  the  gradual  amelioration  of  our  condition  throo 
sanitary  improvementa     Observe,   also,   what   sanitary  sdM 
lift8  done,  in  a  comparatively  short  apace  of  time,  to  ainelio^ 
the  condition  of  the  British  army.     The  Eight  Honourable 
Secretar}^  of  State  for  War  (Sir  George   C.  Le^wds,  Eart.)^ 
moviTig  the  army  estimates  for  the  year  1862  in  the  Houai 
Commons,  Baid^ — 

^^  Improvementa  have  been  introdiaced  with  a  view  to  amelior&te 
BCrtjial,  moral,  and  sanitary  condition  of  the  private  soldier, 
expenditure  Lfis  heen  incurred  for  the  sake  of  enlarging  and  imp 
banucks,  and  in  carrj'^ing  out  varions  i-ecoramendations  of  the  Hon 
Coniraona  with  respect  to  barracka  and  the  hospitals  connected 
them.  I  am  happy  to  say,"  continues  the  Right  Hon.  gentleman,  '■ 
these  efforts  have  not  been  nuattended  with  imp<^iitant  i^esults,  as 
appear  from  authentic  returns  of  the  mortality  in  the  service, 
returns  have  been  prepaid  by  the  Direetor-Genenil  of  the  Army  Me 
Department,  and  I  believe  they  are  peifectly  aiitbeuticj  though  it  is 
tainly  difficult  to  believe  that  so  great  a  change  can  have  taken  plai 
8o  limited  a  period.  It  is  possible  tliat  the  gi-eater  youth  of 
portions  of  the  army  may,  to  a  certain  extent,  aifeet  the  returns,  bi 
believe  the  difference  is  mainly  to  be  explained  by  improvementa  in  < 
sanitary  conditions  under  which  they  are  now  called  on  to  serve. 


Geaerjvlly  tlirongbont, 
Cavalty  of  tlie  Line^   . 
Roynl  Artillery, 
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<'I  hare  other  returns  from  other  colonies,"  continues  the  Bight 
Honourable  gentleman,  ''and  I  believe  that  these  returns  are  authentic, 
and  certainly  they  show  how  very  considerable  a  diminution  has  taken 
place  in  the  mortality  of  the  army  "  {Times,  March  4,  1862). 

The  late  Lord  Herbert  was  the  main  agent  in  accomplishing 
this  great  work,  which,  as  years  pass  on,  will  become  better 
appreciated,  more  widely  known,  and  more  energetically  followed 
up. 

Professor  W.  T.  Qairdner  has  happily  observed,  that  in  propor- 

taon  as  we  are  getting  rid  of  the  severer  forms  of  epidemic 

disease  («.  g.,  fever,  dysentery,  scurvy,  influenza,  all  more  or  less 

preventible),  which  had  deteriorated  the  health  of  the  population 

previously  to  184i8,  we  are  also  getting  rid  of  the  more  severe 

and  unmanageable  types  of  acute  inflammation.     Inflammatory 

diseases,  like  fevers,  he  therefore  justly  considers  to  be  subject 

to  epidemic  causes  of  increase  and  diminution,  both  as  regards 

£eqaency  and  severity;  and  he  believes  that  the  acute  inflamma- 

tioDS  are  nearly  as  much  under  the  influence  of  the  sanitary 

trformer  as  the  more  obviously  epidemic  fevers;  and,  further,  that 

some  even  of  the  chronic  organic  diseases  have  already  yielded, 

and  may  be  expected  still  further  to  yield,  to  the  improved 

habits,  the  better  clothing,  the  greater  abundance  of  food,  and  the 

diminished    destitution  of  the   population   generally    (JJlinical 

Medicine,  p.  42.) 

The  art  of  medicine,  guided  by  sanitary  science,  must  now, 
therefore,  be  regarded  as  a  productive  art;  for  by  diminishing  the 
occurrence  of  preventible  disease,  and  thereby  lessening  mortality, 
the  average  duration  of  human  life  has  been  extended  to  an  age 
nearer  that  which  has  been  ordained  for  man.  Nevertheless,  as 
physicians,  it  behoves  us  to  remember  that  the  sphere  of  our  pro- 
fessional exertions  is  limited,  and  surrounded  by  insurmountable 
barriers;  and  that  death  will  eventually  come  alike  to  all, 
"reminding  us  that  we  ourselves  must  become  victims  to  the 
incompetency  of  our  art." 

Dr.  Pollitzer,  of  the  Children's  Hospital  at  Vienna,  has 
expressed  the  opinion,  that  while  the  duration  of  mortality  at 
early  ages  is  diminishing  in  all  civilized  countries,  under  the 
various  influences  of  extended  hospital  accommodation,  care  of  the 
sick,  vaccination,  and  general  sanitary  regulations,  there  is  no 
corresponding  increase  in  the  strength  and  vigour  of  the  human 
race.     On  the  contimj,   the  boundaries   between  bealtti  aad. 
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disease  are  becoming  less  and  less  marked.  There  are  now  to  be 
observed  numerous  conditions  which  are  undoubted  deviations 
from  the  healthy  standard,  which  it  is  impossible  to  delineate  or 
accurately  to  define,  because  they  make  their  appearance  during  a 
state  of  "relative  health,''  The  physician  is  not  always  even 
able  to  name  the  disease;  and  while  the  patient  maintains  that 
he  is  not  feeling  in  health,  and  not  looking  in  health,  but 
wasting  away,  his  food  doing  him  no  good,  he  has  no  alternative 
but  to  call  himself  ilL  Such  is  the  insidious  mode  in  which 
many  of  those  truly  CONSTITUTIONAL  diseases  and  DEGENERA* 
TIONS,  make  their  appearance,  and  which  may  be  regarded 
as  constituting  a  peculiar  characteristic  in  the  diseases  of  our 
times.  These  diseases  are  known  by  the  various  names  of 
ancemia,  spanamiia,  leucocythcemia,  chlorosis,  to  which  we  must 
also  add  such  degenerations  as  those  described  in  the  previous 
pages,  namely,  "  amyloid  degeneration,"  "  pigmentation,"  "  £sitty 
degeneration,"  and  the  ill-health  (cachexia)  of  malaria,  and  of 
syphilia 

The  poorness  of  the  blood,  peculiar  to  the  class  of  diseases 
mentioned,  furnishes  the  soil  in  which  the  feebleness  and  deterio- 
ration of  our  race  is  most  unmistakably  evident  The  nervous 
system  is,  moreover,  extensively  involved  in  the  diseases  of  the 
age,  and  thus  feebleness  and  debility  constitute  their  dominant 
character.  This  physical  deterioration  is  held  to  be  a  "aad 
memorial  of  modern  civilization*'  In  this  respect  the  observa- 
tions of  Dr.  Pollitzer  coincide  with  those  of  Dr.  Forbes  Winslow. 
"  A  constant  stretch  of  the  mental  powers,  a  restless  excitement 
of  the  passions,  a  perpetual  struggle  for  advancement,  the  fresh 
wants  of  every  day  (science,  and  the  arts  themselves,  being 
subservient  even  to  the  luxury  and  demoralization  of  the 
times),  the  destruction  of  all  moral  harmony  and  peace,  are  evils 
which  undoubtedly  prevail,  and  which  re-act  espedally  upon  the 
younger  generation."  The  sins  of  the  fathers  are  thus  being 
visited  upon  the  children.  The  demands  made  upon  the  youth  of 
eighteen  or  twenty  of  the  present  day  would  formerly  have  been 
considered  a  sufficient  tax  for  the  strength  of  a  man  of  upwards 
of  five-and-twenty.  Many  of  the  featui-e-s,  also,  which  charac- 
terize the  pathology  of  our  age  have  arisen  out  of  the  treatment  of 
infancy  and  cluldhood;  and  much  of  the  deterioration  of  the  race 
at  large  may  be  sliown  to  date  its  origin  from  childhood.  Thus, 
after  seventeen  years'  observation  in   children's  disorders,  Dr. 
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Pollitzer  writes  that  ancemia  and  chlorosis  occur  alone,  or  asso- 
ciated with  rickets,  hypertrophy  of  the  lymphatic  glands,  and  of 
the  sjd^en  and  liver,  to  an  incredible  extent  even  from  the  first 
monUi  of  life.    In  the  Children's  Hospital  at  Vienna,  from  seventy 
to  eighty  per  cent,  he  found  to  be  thus  affected.     Wherever  the 
nutrition  of  the  child  had  been  imperfect,  the  constitutional  dis- 
eases associated  with  poverty  of  the  blood  became  widely  difiused. 
Hie  stomach  and  int^tinal  tract  first  suffer,  constituting  the  pre- 
Tailing  morbid  condition  of  childhood — ^materially  influencing  the 
mortaUty  at  an  early  age,  and  if  the  age  of  childhood  is  survived, 
affisciing  the  future  health  of  youth  and  manhood,  and  doubtless 
of  subsequent  generations  {Med.'Chir,  Review,  Report  on  Medicine, 
ji  261,  July,  1857). 

The  types  of  disease  are  also  evidently  modified  by  complica- 
ii(Hi  with   other  diseases,  now  more   widely  spread;   and   the 
doctrine  of   the    incompatibility  of   two    or   more    contagious 
diseases  concurring  in  the  same  subject  has  been  clearly  proved 
to  be  erroneoua     Dr.  Murchison,  in  an  admirable  paper  on  this 
anbject  in  the  British  and  Foreign  Medico-Chirurgical  Review 
tor  July,  1859,  has  clearly  shown  the  co-existence  of  variola 
and  scarlatina;  also,  o{  variola  and  rubeola.     Dr.  F.  J.  Brown,  of 
Rochester,  has  recorded  a  case  of  variola  concurring  with  measles 
and  purpura.     The  co-existence  of  variola  and  roseola  or  ery- 
sipelas, of  variola  and  pertussis,   of  variola  and  varicella,  of 
variola  and  vaccinia,  of  vaccinia  and  scarlet  fever,  of  vaccinia 
and  rubeola,  of  vaccinia  and  pertussis,  of  vaccinia  and  varicella, 
of  rubeola  and  pertussis,  of  variola,  i^uheola,  and  pertussis,  of 
scarlatina,  and  rubeola — ^the  rdtheln  of  the  Germans — of  scar- 
laiina  and  enteric  or  intestinal  fever,  of  typhus  and  enteric, 
ifdestinal,  or  typhoid  fever,  have  all  been  more  or  less  clearly 
shown.     Virchow  relates  a  case  of  typhoid  fever,  combined  with 
striking  symptoms  of  cholera,  occurring  at  Wurzburg.     Typhus 
fever  and  the  marsh  fevers  have  been  observed  to  occur  together 
(Pringle).     Bilious  remittents  have  prevailed  with  small-pox  in 
the  West  Indies,  forming,  as  an  old  writer  remarks,  "  tlie  most 
infernal  combination  that  ever  affected  the  human  frame."     Yel- 
low fever  has  been  found  associated  with  putrid  typhus ;  while 
specific  yellow  fever  and  marsh  fever,  with  phenomena  similar 
in  many  respects  to  specific  yellow  fever,  undoubtedly   occur 
together. 
There  are  good  grounds  for  believing  that  as  we  approa^ 
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certain  well-marked  geographical  regions  of  the  earth,  wher 
characteristic  types  of  disease  prevail,  the  confines  of  these  du 
ease-realms  are  found  to  mingle  their  types  of  disease  together 
so  that  the  diseases  of  one  region  merge  into  and  participat 
in  many  of  the  characters  peculiar  to  the  other.  Cholera  hai 
extended  its  ravages  over  the  earth,  and  is  now  a  disease 
whose  germs  are  endemic  in  our  land;  and  the  system  under 
its  influence,  especially  in  the  early  cases  of  an  epidemic,  becomes 
rapidly  depressed,  to  the  speedy  extinction  of  life.  The  furun- 
cidoid  epidemic  which  prevailed  about  seven  years  ago  was  one 
of  a  novel  variety.  The  hUick  death  of  the  fourteenth  centuiy 
seems  to  have  revived  in  India,  and  is  described  by  the  name  of 
the  Indian  Pali  plague;  and  it  may  be  that  the  formidable 
disease  which  laid  waste  our  country  in  the  thirteenth  centmy 
may  have  arisen  in  these  districts,  and  proceeded  thence  to  our 
land,  passing  apparently  in  the  same  way  that  cholera  has  done 
(Dr  Allen  Webb). 

Our  modem  treatises  on  medicine  justly  and  properly  deal, 
largely  and  minutely,  with  the  descriptions  of  individual  diseafles, 
as  far  as  their  nature  can  be  discerned ;  and  the  languages  of  all 
civilized  nations  attempt  to  define  and  describe  them  deariy. 
Now  only  are  we  beginning  to  profit  by  an  extended  inquiry 
into  the  diseases  of  nations ;  and  to  find  that  as  man  wanden 
from  his  native  home,  the  type  of  the  diseases  to  which  lie  is 
liable  also  changes.  In  this  field  of  science  an  unmeasurable 
and  still  unexplored  country  extends  on  every  side.  The  more 
minutely,  also,  that  individual  diseases  can  be  defined  and  de- 
scribed, the  more  useful  will  such  descriptions  be  for  comparison 
in  future  ages ;  and  it  will  be  seen,  on  comparing  the  descriptioM 
of  diseases  in  times  past  with  accurate  descriptions  of  the  same 
diseases  now,  how,  at  various  periods  and  under  various  ci^ 
cumstances,  the  expression  of  certain  sets  of  symptoms  become 
sometimes  strongly  developed,  while  at  other  times  the  8am< 
classes  of  symptoms  were  mild  and  subdued;  but  the  reallj 
essential  characters  of  specific  diseases  and  morbid  proceasei 
remain  as  persistent  as  the  specific  characters  of  a  plant  or  ai 
animal. 

It  will  be  seen  how,  in  epidemics,  many,  diseases  have  beei 
characterized  by  the  expression  of  malignant  phenomena  scaroel; 
perceptible  before.  The  small-pox  now-a-days  is  not  the  malig 
nant  smaJI-pox  of  the  time  of  Syd^iJt\scccL     "Nevertheless,  it  i 
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small-pox.  And  although  it  may  be  said  that  such  an  example 
does  not  illustrate  a  change  in  the  type  of  a  disease,  because  the 
change  has  been  effected  by  artificial  means ;  yet  it  must  appear 
evident  that,  in  efiecting  this  change,  natural  residts  have  only 
been  imitated ;  and  who  can  tell  what  modifying  influences  of  a 
sunilar  kind  are  going  on,  although  the  science  of  medicine  can 
as  yet  take  no  cognizance  of  them?  We  know  that  certain 
diseases  confer  immunity  on  the  individual  from  future  attacks ; 
miy  it  not  be,  therefore,  that  immunity  to  individuals  from  some 
liseases  is  conferred  by  agents  and  processes  of  which  we  as  yet 
enow  nothing ;  and  that  idtimately  the  types  of  complex  morbid 
itates  may  still  come  to  be  very  much  changed  from  what  they 
lie  now?  They  appear  to  be  changed,  according  to  the  best 
inthorities,  from  what  they  were  fifty  years  ago.  "Many  of 
he  symptoms,  and  particularly  the  constitutional  fever  usually 
litending  internal  inflammations,  and  resulting  from  cold,  or  from 
^er  causes  independent  of  the  application  of  morbific  poisons, 
lie  liable  to  variation  in  like  manner,  although  not  so  decidedly 
lor  so  rapidly  as  the  epidemic  diseases,  in  the  course  of  time, 
ind  from  causes  not  yet  known.  They  have  in  fact  under- 
gone very  considerable  change  since  the  early  part  of  the  present 
xntury;  and  it  is  on  this  account  that  inflammations  of  the 
lungs  in  particular  are  treated  with  equal  success  at  present, 
irith  a  much  smaller  loss  of  blood  than  they  used  to  demand  " 
(Auson). 

Such  changes  in  the  types  of  disease  were  formerly  observed 
and  much  insisted  upon  by  Sydenham,  especially  in  the  progress 
and  recurrence  of  continued  fevers;  and  it  is  now  a  fact  well 
recognized,  that  not  only  does  the  prevalent  mode  of  fatal 
tenrnnation  during  epidemic  diseases  vary,  but  so  also  do  the 
types,  peculiarities,  and  morbid  constitutional  tendencies  vary  in 
these  diseasea  It  is  chiefly  with  regard  to  the  local,  sporadic, 
or  mtrinsic  diseases,  and  especially  inflammations,  such  as  the 
opfcoZic,  the  pulmonic,  or  the  enteric,  that  any  doubt  exists  as 
to  whether  or  not  they  vary  in  their  type.  Distinct  statements 
M  to  this  fact,  however,  have  now  been  made  by  many  accurate 
observers,  whose  experience  is  of  the  utmost  value  to  science. 
Dr.  Alison  and  Dr.  Bennett  both  agree  as  to  the  fact,  "that  of 
late  years,  and  apparently  also  in  different  parts  of  the  world, 
injlammation,  the  most  important  of  all  forms  of  heal  diseases^ 
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seldom  shows  itself  with  such  general  sjinptoms  as  demand  or  | 
would  justify,  in  the  opinion  of  the  practitioners  treating  them, 
or  indeed  could  bear,  the  large  bleedings  which  were  formerly 
tl^garded  as  the  appropriate  remedy,  and  which  accordingly  m 
now  seldom  praetisei"     Thiare  are  not  only  also  fewer  examjdes 
of  violent  inflammation  of  the  lungs  tc>  be  met  with,  but  the  u^ud  , 
(highly  inflammatory)  type  of  fever  attending  such  inflammation 
Abb  materially  changed,  as  occurring  in  the  present  day*    Tliia| 
^change  which  has  taken  place  in  the  type  of  the  usual  phenomeii&| 
characteristic  of  iuflanimattjiy  fever,  cannot  be  explained  mei'elyj 
by  the  circumstatioe  that  a  previomly  enfeebled  or  diseased  fit&to| 
of  the   system  has  brought   it   about   in   the  individual      The 
inflammations  of  internal  parts,  such  as  pneumonia,  now  o&mf 
ofien  without  febrile  re-O/dion,  and  neither  demanding  nor 
ing  ftill  bleedings,  as  described  by  Cullen  and  other  authors.     It' 
is  consistent,  moi-eover,  with  the  extensive   experience    of  Drsi 
Alison,  ChriatisoUj  Watson,  and  many  other  physicians  of  thai 
greatest  eminence  and  long  experience,  that  the  inflaininatioEt| 
now  seldom  occur  with  such  severe  symptoms  of  infl^ammatoiyj 
fever  as  have  been  described  at  page  104,  and  which  were  th 
rule  in  the  time  of  Cullen  and  of  Gregory*     The  constituUona 
symptoms  now  attending  such   inflammations  partake  more  oil 
the  type  of  the  so-called  typhoid  state,  and  independent  of  anyj 
epidemic  influence  or  poison  having  acted  on  the  body* 

The  constitutional  sjTnptoms  for  many  years  past  accom^ 
panying  pneumonia,  for  instance,  in  this  country,  have  been 
the  following  kind: — An  enfeebled  circulation;  softness  of 
pulse,  and  eaainess  of  depression  by  depletion^  or  even  by  tal 
the  erect  posture;  tremors  and  feebleness  of  voluntary  musculo 
motion,  approaching  to  anbsultus;  indiflerence  to  surrounding 
objects;  sickness  and  vomiting  in  some  cases,  with  dryness 
of  tongue  and  lips  in  others;  complete  anorexia  or  depi-aved 
appetite;  in  all,  the  symptomB  generally  tend  to  a^ume  thoet 
of  the  so-called  typhoid  state,  rather  than  of  injlamnuitory 
/even  Nevertheless,  in  the  treatment  of  such  cases,  blood  taken 
au^idently  early  is  distinctly  l^eneticial;  and  although  it  may 
sliow  the  buffi/  coat,  this  has  neither  the  thickness  nor  the 
tenacity  of  the  fine  bvff'y  coat  seen  and  described  in  former 
days;  faintoesa  super\'enes  on  the  loss  of  a  quantity,  small  in 
comparison  of  what  was  formerly  weU  borne,  and  there  is  nql 
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such  encouragement  to  a  repetition  of  the  bleeding,  from  the 
pulse  speedily  regaining  its  strength,  or  from  the  local  symptoms 
abating  and  quickly  recurring,  as  was  formerly  noticed  by  Oullen, 
Gregory,  Christison,  Alison,  and  other  veterans  in  the  practice  of 
medicine.  Dr.  Gairdner  also  points  out  the  great  distinction  to 
hb  drawn  between  the  doctrines  of  Alison  and  of  Todd  in  this 
wpect.  Dr.  Alison  recognized  the  disuse  of  blood-letting,  and 
ibe  increased  necessity  for  stimulants,  as  a  consequence  of  the 
dttnges  he  observed  in  the  character  of  diseasea  Dr.  Todd,  on 
tbe  other  hand,  disowned  entirely  the  idea  of  such  a  change,  and 
otme  to  regard  the  administration  of  stimulants  as  a  matter  of 
roatine.  The  former  recognized  the  altered  type  of  disease,  the 
dianges  observed  in  its  physiological  manifestations,  and  the 
gradual  disappearance  of  those  forms  of  acute  inflammation  which 
before  had  appeared  to  require  and  to  bear  blood-letting.  Dr. 
Todd  did  not  recognize  or  acknowledge  these  changes  {Clinical 
Medicine,  1862,  p.  34).  . 

The  mode  of  &tal  termination  is  also  different.  The  tendency 
to  death  is  most  usually  either  by  coma  or  by  oMhenia,  as  in 
tyi^us  fever.  The  tendency  to  gangrene  is  said  to  have  become 
more  frequent  in  various  inflammations  of  internal  parts,  and 
pirticularly  in  the  lungs,  within  the  last  fifty  years,  than  it 
was  in  the  time  of  Cullen  and  of  Gregory.  Such  are  the 
records  of  experience,  as  stated  by  the  late  Dr.  Alison  in  a 
series  of  papers  published  in  The  Edinburgh  Medical  Journal 
in  1855,  1856,  and  1857;  than  whom  the  opinion  of  no  one 
is  more  entitled  to  respect  and  consideration.  "Although  dead, 
he  yet  speaketh." 

Dr.  Handfield  Jones,  physician  to  St.  Mary's  Hospital,  London, 
observes,  "that  instances  of  impaired  action  of  the  heart,  some- 
times amounting  to  serious  danger,  are  met  with  at  the  present 
time  with  an  absence  of  all  conditions  which  require  or  justify 
venesection.  This  is  associated  with  other  symptoms  of  depressed 
nenom  power,  which  appear  to  be  most  reasonably  attributed 
to  some  kind  of  epidemic  influence  much  resembling  that  of 
malarious  diseases. 

The  tyipe  of  disease  which  reigns  at  present  is  believed  by 
iwne  to  have  prevailed  more  or  less  since  the  appearance  of 
pestilential  cholera  amongst  us.  There  is  now  little  of  sthenic 
inflammation;    bleeding  and  tartar    emetic  are    but    sparingly 
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needed,  wbUe  quinine,  stTychnlne,  and  other  tonics,  witli  opiom, 
and  cod -liver  oil,  aro  eontinually  in  requkition  ia  our  effi>rt8  to 
raise  and  maintain  failing  power  (Mexlical  Journal^  Manchi  1857}. 
According  to  the  experience  of  obstetric  practice,  the  observations 
of  Mr.  Sidey,  of  Edinburgh,  aie  to  the  same  effect  He  reex:rda 
that  the  epidemic  of  inHueiiza  in  this  country  upwards  of  thirty 
yeai-s  ago  was  of  a  most  inflammatory  character;  cases  of  influenza 
now  generally  assume  the  asthenic  tj^pe,  and  demand  a  ditfereiit 
treatment  Moreover^  he  observes  that  it  is  consistent  %4th  the 
experience  of  Uie  veterinarians  that  the  change  in  the  type  nf 
disease  has  been  observed  among  the  lower  animals  to  the  saine 
extent  ^s  in  man. 

In  17fci2,  when  Dr,  Hamilton  published  his  memoirs  on  tk 
''mnkigiou^  catarrh"  or  injlumvsa,    he  records  distinctly  hia 
belief  that  "  our  constitntiona  are  considerably   changed  within 
the  last  century  in  Great  Britain.     Diseases,*'  he  itsnmrks,  **ia 
their  nature  phlogistic  {e.  g.^  'measleaj^  have  appeared  i^ithin  the 
thirty  years  previous  to  1TB2  less  inflammatory  than  they  for- 
merly were,  and  accompanied  with   a  considerable    degree    cff 
putridity; "    and    blood-letting    in    the    "  emtagmus    mtarrh^'* 
he  states   with    emphasis,   cannot   be   tolerated     There  seems, 
therefore,  to  have  been  even  then  an  increasing  belief  tliat  the 
degeneracy  of  the  human  race,  as  a  whole,  is  in  some  respecte 
advancing;  and  there  seems  some  visible  evidence  of  this  mom 
or  less  triiceable  through  the  past  four  generations. 

Morel  especially  directs  attention  to  the  apparent  iocreaae 
in  Europe  of  mental  alienation,  and  of  those  abnormal  states 
of  existence  which  have  special  relations  with  the  occurrence 
and  existence  of  physicid  and  moral  degeneracy  in  the  world;  and 
if  a  comparative  increase  in  the  number  of  the  insane  ctmnot  yet 
be  proven,  t!iei*o  would  seem  to  be  a  tendency  to  more  frequent 
complications  among  thera  of  those  morbid  states  which  dinaioisb 
the  probability  of  cure,  such  as  general  jKimtyffit,  epUeps^t 
and  a  marked  depression  of  all  the  intellectual  and  physical  forces, 
which  "depression  is  consistent  with  the  aBihemc  phase  of  present 
existence.  Hyatei^ia  and  hypochondnasis,  formerly  almost  the 
exclusive  appanage  of  the  rich,  the  indolent,  and  those  of  a  wasted 
life,  are  known  to  attack  in  great  proportions  the  working  and 
the  agricultural  classes,  among  whom  suicidal  tendencies  prevaiL 

Dr.  Forbes  Winslow  writes,  with  regard  to  nervous  diseases, 
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that  cases  of  disease  of  the  brain  and  nervous  system  are  now 
not  only  of  more  frequent  occurrence,  but  that  a  certain  un- 
fevourable  type  of  cerebral  disorder  develops  itself  in  the 
present  age  at  a  much  earlier  age  than  formerly.  Softening  of 
the  brain,  for  instance,  often  manifests  itself  at  the  early  age  of 
thirty'  and  thirty-five.  The  brain  in  the  present  day  is  over- 
worked, its  psychical  functions  are  unduly  exercised,  strained,  and 
taxed  in  the  great  effort  required  in  the  severe  struggle  and 
Utile  of  life  to  obtain  intellectual  supremacy,  professional  emolu- 
inent,  and  status  {Jourrud  of  Psychological  Medicine,  Jidy, 
1857). 

Morel  again  shows  how  imbecility,  congenital  or  early  acquired 
idiocy,  and  other  more  or  less  complete  arrests  of  development  of 
the  body,  and  of  the  intellectual  £Eicidties,  indicate  the  existence 
rf  children  who  have  acquired  the  elements  of  their  degeneracy 
during  intra-uterine  lifa  It  behoves,  then,  all  civilized  govern- 
ments anxiously  to  inquire  into  and  to  consider  such  &cts  as 
show, — (1.)  The  continued  increase  of  suicide;  (2.)  The  con- 
tinued increase  of  crimes  against  order  and  law,  or  against  the 
pereon;  (3.)  The  monstrous  precocity  of  yoimg  criminals;  (4.) 
The  abnormal  conformations  of  the  skull,  and  tendency  to  early 
union  of  the  cranial  sutures,  which  prevail  among  criminals.  So 
nitich  is  this  the  case,  that  in  large  towns,  or  in  penal  settlements 
and  convict  prisons,  the  physiognomy  and  general  aspect  of  the 
"criminal  population"  are  characteristic  of  a  class;  (5.)  The 
general  diminution  of  the  intellectual  powers,  with  the  mani- 
fatation  of  the  most  depraved  immoral  tendencies;  (6.)  The 
increase  in  the  inmates  of  asylums  and  prisons ;  (7.)  The  etiola- 
tion, blanching,  anaemic  or  cachectic  condition  of  the  population, 
ind  any  relative  increase  of  such  constitutional  diseases  as 
Uiiomia,  cklorosiSy  gout,  Bright' 8  disease,  rheumcUism,  Tnelituria; 
(8.)  The  increased  development  of  paralytic  and  convulsive 
iffecdons.  These  are  the  main  directions  in  which  the  degen- 
eracy of  the  himian  race  is  demonstrable ;  so  much  so  that  in 
some  localities  the  inhabitants  can  no  longer  fulfil  the  conditions 
required  for  military  service  {TraitS  des  D^g^TiSrescences  Physiques, 
IntdUdueUes  et  Morales  de  VEspece  Humaine,  et  des  Causes  qui 
produisent  ces  Vari4tis  Maladives.  Par  le  Dr.  B.  A.  Morel,  de 
I'Me  des  Ali^nes  de  STon,  1857). 
The  principal  sources  of  degeneracy  which  appear  at  present 
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to  be  most  active  in  their  influence  for  evil  on  lai^ge  tnai 
of  mankind  may  be   stated   as  follows: — (L)  Degenenicy  & 

Toxctmm,  as  from  the  abuse  of  alcoholic  fluids,  opium, 
parations  of  Indian  hemp  (hachisch),  tobacco,  and  the  li 
also  from  the  cfiects  of  niineiul  poisana,  such  as  lead, 
cniy,  arsenic,  phosphorus;  and  from  the  use  of  unwholesd 
vegetable  food,  such  as  diseased  rye,  maize,  wheat,  and  the  li 
(2,)  Degeneracy  from  the  persistent  and  pernicious  inJiiiQ 
of  malaria.  (3.)  Degeneracy  from  certaia  peculiar  geolog 
formations,  soil,  and  water,  as  in  the  development  of  ga 
(Maclellan,  Watson).  See  Paper  on  Hygiene  of  India, 
Med.'Chi}\  Rmntw,  (4.)  Degenenicy  from  the  effects  of  epidi 
diseases  which  now  and  then  afflict  large  populations,  profou: 
influencing  the  system,  and  engendering  those  morbid  tempi 
ments  whose  types  are  more  fully  expregised  in  the  generati 
which  follow  the  one  that  has  suffered  from  such  epided 
pestilences.  Many  of  such*like  epidemics  act  like  toxic  age 
on  the  nervous  system.  (5.)  Degeneracy  from  the  effects  of 
''great  town  system,'*  as  the  phrase  is.  Tlie  chief  elements 
sncli  degeneracy  are,  (a)  unhealthy  situations,  (6)  a  noxious  1 
and  general  atmosphere,  (c)  insufficient  air,  (rf)  insufficient 
improper  nourishnient,  (<?)  deleterious  avocations,  (/)  moral 
social  miseiy,  ^^^etchedness,  and  criraa  (6.)  Degeneracy  ft 
fundamental  morbid  states,  congenital  or  acquired,  as  seen  in 
imperfect  cerebral  developments,  deaf  mutkm.  blindness,  ( 
stitutional  diseases  and  diathesis  (implanted,  hereditary, 
acquired),  such  as  syphilis,  and  scrofulosis.  (Z)  Degenei 
from  mixed  causes,  from  marrying  in  and  in;  and  from  ot 
causes  not  included  in  the  above  {Mud.*Ckh\  Heineiv,  Jan,  185i 
By  fiir  the  most  active  sources  of  degeneracy  are  thus  seen 
be  those  direct  and  repeated  influences  upon  the  blood,  the  hm 
and  the  nervous  system  which  give  rise  to  special  morbid  &i 
ditions;  and  which  often  place  those  who  periodically  expt 
themselves  to  the  influence  of  toxic  agents  in  a  condition  vet 
ing  on  or  equivalent  to  insanity,  llie  effects  of  chxmic  alcoh 
ism,  fur  instance,  in  giving  rise  sm-ely  and  progressively  to 
degeneniiion  of  the  individual,  are  mainly  demonstrable  by 
induction  of  the  fallowing  states,  namely: — ^persistent  loss 
appetite,  indigestion^  nausea;  occasional  diarrhccit,  progress 
emaciation,  aad  cachexia;  the  appearance  of  pusttilar  eniptioi 
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the  occurrence  of  eructations  associated  with  offensive  breath; 
serious  disturbance  of  the  function  of  the  stomach,  liver,  kidneys, 
and  heart,  and  the  production  of  organic  lesions  in  these  organs, 
and  in  the  structures  of  the  blood-vessels,  followed  by  fatal  serous 
enusimSy  dropsy,  hcemorrluiges,  extravasations^  or  apoplexies. 
Intercurrent  with  these  morbid  conditions,  at  variable  periods, 
and  otherwise  contingently,  "fits  of  drunkenness,"  with  sexual 
incompetency,  different  forms  of  psychical  aberration,  deliHum 
tremens,  suicidal  melancholy,  and  such  like  morbid  phenomena 
ensue.  Finally,  epileptiform  seizures,  general  paralysis,  drivelling 
or  slavering  idiocy,  may  close  the  scene.  Those  who  become 
thus  degenerate  by  alcoholic  poison  are  arranged  by  Morel  into 
two  classes,  namely, — Firsts  Individuals  who  arrive  at  length, 
by  a  series  of  well-marked  nervous  lesions — ^physical  and  intel- 
lectual— at  general  paralysia  Second,  Individuals  who,  although 
profoundly  affected  as  regards  enervation,  still  remain  stationary 
at  a  certain  state,  leading  a  miserable  existence,  characterized 
fhysically  by  a  special  condition  of  ill-health  (cachexia  and 
marasmus),  and  morally  by  a  manifestation  of  the  worst  tend- 
encies, and  of  the  lowest  animal  propensities.  The  serious 
d^nerative  effects  thus  detailed  in  their  extreme  forms,  result- 
ing from  the  poison  of  alcohol,  idtimately  influence  the  pro- 
creative  fiinctions;  first,  by  diminishing  the  vital  standard  oi 
the  ofepring;  and  second,  by  annihilating  the  generative  power 
altogether.  When  such  results  are  coupled  with  the  moral  and 
social  aberrations  which  ensue  from  bad  example,  misery,  and 
want,  in  families  and  masses  of  men,  they  become  ample  sources 
of  the  degeneracy  and  degradation  of  the  population,  not  only 
throughout  the  existing  but  succeeding  generation;  and  not  only 
is  the  vice  of  alcoholic  abuse  hereditarily  transmissible  (Morel), 
but  it  also  frequently  leads  to  insanity  in  the  oflfepring  of  the 
drunkard  (Whttehead,  Adams)  ;  and  in  cases  where  the  tendency 
to  alcoholic  excesses  has  a  hereditary  origin,  the  cure  of  the 
(^psomaniac  is  generally  impossible.  Morel  gives  the  following 
example,  in  which  a  well-marked  succession  of  morbid  phe- 
nomena became  developed  in  different  descendants  of  a  family 
throughout  four  generations.  The  great-grandfather  of  the 
family  was  a  dipsomaniac;  and  so  complete  was  the  transmission 
of  the  disease,  that  the  race  became  totally  extinct,  under  the 
well-marked  phenomena  of  alcoholic  poisoning  and  degeneracy. 
VOL  I.  L 
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The  effects  entailed  were :  in  the  first  generation,  alcoliolic  exeesai 
immorality^  depravity^  bnitish  disposition;  in  tlie  second  gen^ 
tion,  heraditary  drunkenness,  attiieks  of  mania,  general  jmi-aly 
in  the  third  generation,  sobriety  prevailed,  but  hypochoudrii 
lypomania,  pei-si8tent  ideaa  of  pei'secution,  homieidal  tendenci 
were  expressed;  in  tlio  fourth  geuemtion,  intelligence  wajs 
feeble,  mania  became  developed  at  sixteen  years  of  age,  stupidi 
running  on  to  idiocy,  and  to  a  condition  involving  extincti 
of  the  race.  Sir  James  Clark  also  made  the  obser\^ation,  m^ 
thaa  twenty  years  ago,  that  the  constitutions  of  the  past  th] 
generations  had  deteriorated  progressively  from  father  to 
(Treat m  on  Pidmonary  Consumptwn,  p,  11). 

The  i^ersistent  pernicious  influence  of  the  marsh  poison 
be  folly  noticed  in  the  last  part  of  this  treatise;  but  there 
other  abxmdant  soui'ces  of  constitutionally  morbid  influenoi 
and,  whatever  the  explanation  may  be,  it  certainly  is  a  mat 
of  fact,  ais  the  late  Dr.  Alison  wrote,  tliat  the  constiiutioiH 
affectums,  going  along  with  the  same  extent  of  inflammati 
and  its  local  effects,  ai-e  extremely  vaiious  in  different  per 
previously  alike  in  good  health,  or  even  in  the  same  peraon 
different  times;  and  that  we  jire  not  entitled  to  deny  that  wl 
happens  in  tins  way  in  different  individual  cases  may  nut  hi 
pen  also  in  nations  and  in  seasons.  As  we  are  still  very  imp 
fectly  informed  as  to  the  mode  in  which  any  local  inflanmiatii 
excites  constitutional  fever,  we  have  no  retison  to  doubt  that  t 
constitutional  redaction  consequent  on  the  excitement  of  a 
tain  degree  of  inflammation  of  tlie  lungs  may  vary,  equally 
that  which  is  consequent  on  the  introduction  of  a  certa 
quantity  of  the  poison  exciting  typhus  fever,  measles,  amrliUi 
or  eJi^hm;  in  all  of  which  the  previous  muscular  strength  gc 
for  nothing  in  detennining  the  degree  or  danger  of  depress* 
or  debility  which  may  ensue. 

Dr.  Christison  has  recently  communicated  to  the  Medifl 
Chinirgical  Society  of  Edinburgh  his  experience  relative 
the  changes  which  have  taken  pkice  in  the  constitution  of  fev( 
and  inflammations  in  Edinburgh  during  the  forty  years  previa 
to  1857.  His  experience,  as  well  as  that  of  many  of  the  ol 
physicians  of  Edinburgh,  shows  that  a  tramsition  had  and  d 
every  now  and  then  take  place  fi'om  an  inflammatoyy  jhf 
of  fever  to  one  of  an  mthenie  type;  that  it  was  neuessary. 
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the  outburst  of  any  epidemic,  to  watch  carefully  the  early  cases, 
to  olDserve  the  mode  in  which  the  fatal  cases  terminate,  and 
to    observe  generally  the    constitviumal   tendency  or   type   of 
individual  cases,  in  order  to  form  an  accurate  judgment  of  the 
general  character  of  the  epidemic  about  to  prevail     It  will  be 
seen  also,  on  referring  to  the  most  approved  and  recent  works  on 
ihe  diseases  of  India,  that  the  descriptions  of  inflammations  as 
well  as  fevers  now  seen  there,  when  compared  with  the  state- 
ments of  Dr.  Johnson,  Mr.  Twining,  and  others,  twenty-five  or 
thirty  years  ago,  may  be  held  to  indicate  that  there  has  been 
a  change  in  the  usual  form  of  re-ctdimi  in  inflammatory  diseases 
in  that  climate  as  well  as  here.     Such  conclusions  may  be  in- 
ferred firom  the  experience  of  Dr.  Morehead,  recorded  in  his 
Clinical  Beaearches  on  the  Diseases  of  India  (vol.  ii.,  pp.  71,  72, 
and  359);  and  the  experience  of  Sir  Ranald  Martin,  expressed 
in  his  recent  classic  work  on  Climate,  bears  out  the  same  obser- 
vation; consult  also  Graves's  Clinical  Medicine^  voL  L,  303,  for 
the  doctrines  of  Autenrith  and  Graves  on  the  change  of  type 
in  disease ;  and  for  evidence  regarding  the  deterioration  of  race, 
see  p.  105  of  Mr.  Simons's  Third  Report  on  the  Health  of  Towns. 
It  appears  evident,  therefore,  that  the  human  body  is  capable, 
firom  causes  known  as  well  as  unknown  to  us,  of  undergoing 
various  alterations  as  regards  not  only  its  physical^  but  also 
what  has  been  termed  its  "Medical  Constitution"    Fevers  are 
known  to  change  their  types;  epidemics  to  assume  new  tend- 
encies;   and  inflammations  and  local  lesions  to   affect  in  no 
constant  manner  the  constitution  of  individuals  at  the   same 
period,  or  at  different  times  and  in  different  countries.     This 
view  of  the  subject  may  be  summed  up  in  the  eloquent  language 
of  Dr.  Watson,  when  he  writes, — "I  am  firmly  persuaded,  by 
mj  own  observation,  and  by  the  records  of  medicine,  that  there 
a.r^  waves  of  time  through  which  the  sthenic  and  the  astlienic 
cttaracters  of  disease  prevail  in  succession,  and  that  we  are  at 
present    living  in  one    of   its    adynamic    phases"    {Edinburgh 
Jif^onthly  Jouimal,  June,  1857).     It  must  be  admitted,  however, 
tKat  much  of  what  is  written  and  here  quoted  regarding  changes 
of  iype  is  based  on    the  imceiiain  impressions  of  individual 
DX€n,  sometimes  handed  down  by  tradition,  rather  than  based 
oia  the  results  of  a  deliberate  deductive  inquiry  from  statistics 
3-ppUed  to  the  question  by  men  agreed  as  to  the  meaning  of 
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terms.  On  the  other  hand,  I  think  Dr.  Markham,  in  his  very  abL 
Gulstonian  Lectures  on  "  The  Uses  of  Blood-letting  in  Disease, 
puts  the  evidence  regarding  change  of  type  in  disease  on  mucl 
too  narrow  a  basis — ^not  to  say  an  erroneous  one — ^when  he  hold 
that  it  is  merely  an  excuse  put  forward  for  a  change  of  practic 
in  inflammations,  and  that  the  only  argument  in  favour  of  sue! 
a  theory  rests  upon  the  assumed  conclusion  that  venesectioi 
produces  difierent  effects  now  from  what  it  formerly  did. 

A  somewhat  similar  view  of  this  important  subject  ha 
been  ably  advocated  by  Dr.  J.  H.  Bennett,  of  Edinburgh.  H< 
contends  that  inflammation  is  the  same  now  as  it  has  eve 
been — ^that  the  analogy  sought  to  be  established  between  it  anc 
the  varying  types  of  fevers  is  fallacious — that  we  cannot  plao 
reliance  on  the  recorded  experience  of  the  past — and  that  ou 
recent  changes  in  therapeutics  are  solely  due  to  an  axlvance< 
knowledge  of  diagnosis  and  pathology  (Principles  and  Practic 
of  Medicine,  p.  267). 

The  local  phenomena  of  inflammation  are  undoubtedly  con 
stant;  but  the  question  of  change  of  type  has  reference  to  th 
constitution  of  the  individual,  and  to  the  constitutional  modes  b; 
which  the  inflammatory  state  is  expressed  in  a  given  number  o 
persons.  Much  of  the  argument  of  Drs.  Markham  and  Bennet 
appear  to  me  to  be  beside  the  question;  and  there  are  certainl; 
good  grounds  for  believing  that  elements  of  constitutional  degen 
eration  exist  in  such  abundance,  especially  in  the  communities  c 
large  towns,  that  Dr.  Watson  has,  I  think,  happily  expressed  th 
consequence  of  such  deterioration  in  the  sentence  quoted  fix)m  hi 
writings  on  the  subject 


CHAPTER  X. 

MODES  BY  WHICH  DISEASES  TERMINATE  FATALLY. 

Our  knowledge  on  this  subject  is  derived  chiefly  from  thre 
sources,  namely,  from  the  examples  and  illustrations  afibrded  b; 
the  study  of, — (1.)  Death  from  old  age;  (2.)  Death  from  fata 
injuries;   (3.)   The  powers  and  actions  of  all  our  best  remediej 
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Such  study  leads  to  the  important  practical  conclusion,  that  the 
same  lesions  of  important  organs  may  prove  fatal  in  very  different 
ways,  and  the  fatal  event  may  be  averted  by  very  different  and 
veiy  opposite  remedies  (Alison).  It  is  also  to  be  observed,  that 
in  constitutions  which  are  unimpaired,  and,  indeed,  in  every 
morbid  process,  there  may  be  recognized  a  tendency  to  a 
spontaneous  favourable  termination. 

Death  happens  either  from  the  decay  of  life,  as  in  old  age;  or 
it  happens  as  an  accident  caused  by  some  of  those  untoward 
lesions  or  derangements  of  the  vital  organs  which  occur  in  the 
course  of  the  various  diseases  and  injuries  to  which  mankind 
are  liabla 

Death  by  extreme  old  age  may  be  considered  in  many  instances 

as  the  desirable  end  of  a  long-continued  and  perhaps  a  dreary 

journey.    The  sufferer  appears  to  fall  asleep  as  he  might  do  after 

severe  Migue.      The   long  and  weary  journey  of  life  is  thus 

oilen  brought  to  a  close,  with  little  apparent  derangement  of  the 

ordinary  mental  powera;  the  final  scene  is  often  brief,  and  the 

phenomena  of  dying  are  almost  imperceptible.     The  senses  fail, 

as  if  sleep  were  about  to  supervene;    the  perceptions  become 

gradually  more  and  more  obtuse,  and  by  degrees  the  aged  man 

seems  to  pass  into  his  final  slumber.     We  scarce  can  tell  the 

precise  instant  at  which  the  solemn  change  from  life  to  death 

has  been  completed.    Sensation  fails  first,  then  voluntary  motion ; 

"but  the  powers  of  involuntary  muscular  contraction,  under  the 

excitement  of  some  external  stimulus,  may  continue  for  some 

time  longer  to  be  feebly  expressed.     The  blood  generally  ceases 

at  first  to  be  propelled  to  the  extremities.    The  pulsations  of  the 

heart  become  less  and  less  efficient.     The  blood  fails  to  complete 

its  circuit,  so  that  the  feet  and  hands  become  cold  as  the  blood 

leaves  them,  and  the  decline  of  temperature  gradually  advances 

to  the  central  parts.     Thus  far  the  ajct  of  dying  seems  to  be  as 

painless  as  that  of  falling  asleep ;   and  those  who  have  recovered 

after  apparent  death  from  drowning,  and  after  sensation  has  been 

totally  lost,  assert  that  they  have  experienced  no  pain.    What  is 

called  significantly  the  agony  of  death  may  therefore  be  presumed 

to    be    purely   automatic,   and    therefore    unfelt.      The    mind, 

doubtless,  at  that  solemn  moment,  may  be  absorbed  with  that 

instantaneous  review  of  impressions  made  upon  the  brain  in 

bygone  times,  and  which  are  said  to  present  themselves  with 
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Buch  overwlielmiog  power,  vividness,  and  force,  that,  in   tlie 
words  of  Montaigne,   "we  appear  to  lose,  with  little  anxiety, 
the  consciousness  of  liglit  and  of  ourselves."      At  such  a  time    ■ 
the  vivid  impressions  of  a  life  well-spent  must  constitute  iltatfl 
€uthanama—thn.t  happy  death — ^to  be  desired  by  all  ™ 

The  untoward  lesions  or  deiiiUgements  of  vital  organs,  which 
occur  during  the  progress  of  diaeasei  terminate  the  life  of  man  by 
various  models  of  dying.  While  it  is  ordained  that  eventxmlly  all 
mast  die,  yet  it  m  possible  soraetimes  to  avert,  for  a  time,  the 
tendency  to  deatk  To  know  by  what  agents  this  may  be  prcK 
perly  accorapUshed,  it  is  necessary  to  know  the  modes  in  which 
death  may  approach  in  disease.  Dr.  Watson  has  liappily  obser\'ed 
that  life  rests  upon  a  tripod,  whose  three  vital  suppoi"ts  are,  the 
Jtmrt,  the  hmtn,  and  the  hinga.  Through  the  impaired  functions 
of  some  one  or  more  of  these  organs  the  tendency  to  death 
is  expressed  The  mode  of  dying  may  begin  at  the  kead^  the 
Jimrt,  or  the  lungs  (Bichat)*  But  inasmuch  as  the  fiinctiong 
of  these  organs  are  mutually  dependent  upon  each  other, 
so  impairnient  of  function  in  any  one  of  them  may  ultimately 
lead  to  death,  while  the  mode  of  dying  ia  erpi-eased  chiefly 
through  the  functions  of  another  The  mode  of  dying  in  disease^ 
is  usually  a  complex  one,  for  many  parts  thus  mutually  dependent^ 
on  each  other  are  more  or  less  immediately  involved.  Therefore 
it  is  of  the  gi*eatest  pi-actical  importance  to  observe  how  and 
when  the  different  functions  begin  to  langiiish,  and  how  they  may 
be  best  sustained  in  their  exertions  to  maintain  life. 

When  a  person  loses  blood  to  such  an  extent  that  he  faints,  as 
from  a  wound,  or  by  haemorrhage  occurring  in  disease,  and  if  the 
flow  of  blood  is  not  arrested,  the  state  of  faint  or  synmpe  con- 
tinues, is  not  recovered  from,  and  the  heart*s  action  ceases;  not^ 
because  it  is  unable  to  contract^  but  becau,^e  its  natural  stimulus, 
the  blood,  is  withdrawn  from  it,  or  does  not  arrive  in  sufficient 
quantity''  to  be  of  use.  This  is  called  death  by  anrnvim.  In  such 
cases,  if  blood  can  be  timeonsly  su]>]ilied  to  the  heart  (as  by  the 
operation  of  tmnsfusion  from  a  healthy  person  into  the  patient 
who  is  losing  blood),  the  suspended  function  of  the  heaii  may 
be  restored,  and  a  supply  of  blood,  sufficient  to  maintain  life 
for  a  time,  may  be  thus  obtained. 

The  symptoms  of  approaching  death  by  this  mode  of  dying 
are,  paleness  of  the  countenance  and  lips,  cold  sweats,  dimness  of 
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^n^iotJ,  dilated  pupils,  vertigo,  a  slow,  weak,  irregular  pulse,  and 

^tyeedy  insensibility.    If  the  haemorrhage  has  been  sudden,  in 

\ar^  quantity,  as  from  the  uterus  in  "flooding,"  there  may  be 

x^axisea,  or  even  vomiting,    restlessness,   tossing   of  the   limbs, 

Vrregular  sighing  breathing  (anxietas),  delirium,  and  one  or  two 

J      convulsions  befoi*e  death  ensues. 

But  another  mode  of  death  may  be  more  immediately  connected 
with  the  heart  itself,  and  be  independent  of  the  supply  of  blood. 
In  other  words,  the  stimulus  from  blood  may  be  sufficient,  but  the 
contractile  power  of  the  organ  may  fail  Such  a  mode  of  death  is 
hj  asthenia.  Many  poisons  act  in  this  way,  and  many  diseases 
which  are  due  to  morbid  poisons  in  the  blood  tend  to  prove 
&tal  by  this  mode  of  djdng.  Cases  of  extensive  mortification  of 
parts,  of  acute  inflammation  of  the  peritoneum,  and  of  malignant 
cholera,  die  in  this  way. 

The  symptoms  consist  in  the  pulse  becoming  feeble  and  fre- 
quent, and  ultimately  failing  altogether  to  be  perceived.  The 
muscular  debility  becomes  extreme,  but  the  senses  remain  perfect, 
(rfien  painfully  acute,  and  the  intellect  clear  to  the  last 

Persons  whose  death  is  by  anoemia  or  by  asthenia  are  often 
spoken  of  as  having  died  in  a  &int,  or  by  synccype;  and  there  is 
still  a  mode  of  dying  intermediate  between  the  two,  the  type  of 
which  is  seen  in  death  by  starvation. 

Death  may  also  be  produced  by  the  suspension  of  the  functions 
of  respiration,  as  when  access  of  air  to  the  limgs  is  prevented  by 
a  direct  obstruction,  either  to  the  air-passage,  in  choking,  or  to 
the  action  of  the  chest,  so  as  to  prevent  its  expansion;  or  when 
the  actions  of  the  muscles  of  respiration  cease,  in  consequence  of 
disease  or  injury  to  the  brain  producing  insensibility.  The  first 
of  these  modes  by  which  the  respiratory  fiinctions  are  suspended 
is  that  known  as  suffocation^  technically  expressed  by  the  term 
apihcea,  or  privation  of  breath.  Examples  of  this  mode  of  dying 
may  he  referred  to  in  cases  of  drowning,  smotheHng,  clwking, 
ttranfftdation,  throttling^  and  closure  of  the  rima  glottidis  by 
foreign  bodies.  In  Dr.  Allen  Thomson's  anatomical  museum 
at  Glasgow  there  is  a  larynx  preserved  in  which  a  piece  of  coal 
is  wedged  between  the  rima  glottidis.  ^  collier  thus  died  by 
apnaa  or  suffocation  produced  by  the  piece  of  coal  dropping  into 
the  larynx  while  he  lay  on  his  back  in  the  mine,  excavating  the 
ooal  fiom  the  roof  of  the  coal  pit.    Forcible  pressure  upon  the 
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chest,  as  sometimes  happens  in  crowds  during  a  eontinued  crf[H 
of  people,  or  occurs  to  workmen  who  have  l*een  buried  by  fitffll 
of  earth  and  ruhhlsh;    in  ahoii,  whate^^er  c^'iuses  an  inimoY^liIftJ 
condition  of  the  hing-case  beyond  a  period  of  three  minutes  and  J 
lialf  will  th\is  produce  a  fatal  result     Tetanus,  and  the  inBuenca 
of  strychnine,  prove  fatal  in  this  way.     Morbid  states  produeedl 
by  disease,  and  which  terminate  fatally  by  apncea,  are  asd&nm  on 
the  glottis;   disease  of  the  spinal  cord  above  the  origin  of  the 
respiratory  nerves  (phrenic,  inteit:t>stala,  and  spinal  aceessoiy': 
effusion  of  serum  intt>  the  plenml  cavities;  sudden  infiltration  o3 
the  lungs  b}^  inflammatory  erudation,  or  collapse  of  the  hmg  ia| 
bronchitis 

The  symptoms  of  approaching  dissolution  by  this  mode 
dying  are,  st-i*ong  but  ineffectual  efforts  to  contract  the  resptratoiyj 
niuscles,  and  struggling  efforts  to  respire,  amounting  to  agony,  < 
short  duration,  followed  by  vertigo,  loss  of  consciousness,  andl] 
comiilsions;  at  last  all  efibrt  ceases^  twitt^hings  or  tremors  of  tlifl 
liniba  alone  remain^  the  muscles  relax,  and  the  sphincters  yieli] 
The  heart  and  the  pulse,  however,  still  continue  to  act  after  aEl 
other  signs  of  Hfe  are  past.     The  recent  experiments  instituted 
by  the  Medico-Chirurgical  Society  of  London  show  that,  on  an  M 
.average,  the  hearts  action  continues  for  three  minutes  fifteen  " 
Iseconds  after  the  animal  has  ceased  to  make  respu'atory  efforts. 

On  this  last  circumstiince  rests  our  hope  of  resuscitating  pei^ir 
,60  suffocated,  if  artificial  respiration  he  timeously  resorted  to,  audi 
pperaevered  in.      This   prolonged  action  of  the   heart  circulates  I 
blood,  which  is  dark,  venous,  and  not  arterial  i^ed,  and  accordingly 
the  face,  at  first  flushed,  becomes  turgid,  and  then  iiKsumcs  a  livid  h 
and  purple  hue;  the  veins  of  the  head  and  neck  swell,  and  th@B 
eye-balls   protrude    from    their   sockets.      At    length    the  heart 
ceases  to  beati  and  life  is  extinct  (Watson),  '  h 

Death   by  coma  occui^s  when  there  is  a  loss  of  consciousnest^ 
first,  with  the  appearance  of  profound  sleep,  from  which  the 
^tient  may  be  partially  rtnisecl    The  symptrmis  of  approaching 
raeath  by  this  mode  of  dying  consists  in  a  gmdual  blunting  of 
sensibility  to  outward  impressions,  slowness  of  respiration,  the^f 
inspimtory  effort  being  often  delayed,  and  then  performed  with  a     ' 
sudden  noise  and  jerking  inspimtory  effort,  techniciilly  known 
as  ahrioroiis  biBathing.     All  voluntary  attention  to  the  act  of 
breathing  is  lost,  but  the  influence  of  a  reflex  stimulus  to  itifl 


cin^H 
indH 
teaq 


TBBATMBNT  OF  COMPLEX  MORBID  PROCESSES.        153 

performance  continues.  At  length  this  function  fails  also.  The 
chest  ceases  to  expand,  the  blood  is  no  longer  aerated,  and  thence- 
forward precisely  the  same  changes  occur  as  in  death  by  apncea. 

Such  are  the  several  modes  by  which  death  tends  to  approach ; 
and  "to  obviate  the  tendency  to  death''  is  a  doctrine  which  was 
often  and  strenuously  inculcated  by  Cullen.  After  him,  no  less 
earnestly  has  it  been  impressed  on  many  by  my  respected  teacher, 
the  late  Professor  Alison,  whose  interesting  Lectures  on  fevers  and 
inflammation  furnished  numerous  illustrations.  To  his  Outlines 
of  Pathology  and  Practice  of  Medicine,  and  to  Ibe  first  volume  of 
Dr.  Watson's  Lectures  on  the  PHnciples  cmd  Practice  of  Physic, 
the  student  is  refeired  who  would  seek  further  information — 
sources  whence  the  preceding  observations  have  been  mainly 
compiled  relative  to  the  modes  by  which  death  may  approach: — 

"Many  are  the  ways  that  lead 
To  his  grim  cave,  all  dismal;  yet  to  sense 
More  terrible  at  the  entrance  than  within. '* 

*'It  is  as  natural  to  die  as  to  be  bom;** 

and  thus,  in 

"Passing  thro*  Nature  to  Eternity, 
The  sense  of  death  is  most  in  apprehension.'* 


CHAPTER  XL 

I^RINCIPLES   WHICH  DICTATE  THE  TREATMENT  OF  THE  COMPLEX 
MORBID  PROCESSES. 

1.  As  regards  Fevers  o?'  the  Fehnle  State, 

^o  avert  the  tendency  to  death  in  the  febrile  state,  it  is  necessary 
^^  observe  how  fevers  naturally  terminate  favourably.  Four 
^*^odes  are  enumerated  by  Dr.  Parkes,  nanaely: — 

1,  By  crisis,  in  which  the  temperature  falls  suddenly  in  a  few 
*^ours,  and  usually  with  some  abundant  excretory  discharge,  iu 
'^^liich,  possibly,  much  of  the  water  which  has  been  retained  in 
^-^e  system  is  poured  out 

2.  By  lysis,  in  which  the  fall  of  temperature  is  gradual  from 
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day  to  day,  till  the  normal  standard  is  aitained    The  decIiM 

in:iy  thus  occupy  many  days,  the  thermometer  being  known  to 
take  seven  days  in  falling  from  102'  to  98°  Fahr* 

3.  By  a  comhinatum  of  these  tvjo  modea^  namely,  by  a  sndden 
fall  of  temperature  to  a  certain  point,  and  then  a  gradual  decrease 
to  the  normal  heat, 

4  Another  mode  hm  been  obsei'ved  by  Dr.  Parkes,  namelj 
— By  a  somewhat  irregular  aUernation  of  febrile  and  non-febril 
perioda,  as  ahoimi  by  the  temperature  and  the  issue. 

When  feuer  terminates  by  any  of  these  modes,  convalesoeno 
commences,  normal  nutrition  h  renewed,  and  the  body  liegii] 
to  gain  in  weight.  The  blood  is  poor  in  albumen  and  in 
particles ;  and  there  is  now  a  danger  that  the  rapidity  of  met 
morphoses  of  tissue  will  exceed  the  healthy  standardj  as  sho^ 
by  the  great  tendency  whicb  convalescents  from  fover  have 
lose  heat*  The  temperature  may  fall,  and  the  excretions  maj 
diminish  below  their  healthy  amount.  Great  care,  constant 
attendance,  and  watchfulness,  are  required  when  the  patieni 
begins  to  convalesce,  if  the  fever  has  been  long  and  seve 
and  the  treatment  of  the  febrile  state  itself  may  be  thus  generalljl 
stated  as  consisting  in  a  combination  of  measure s,^ — (1.)  To  redua 
excessive  heat;  (2.)  To  insure  proper  excretion  and  eliminatioii 
of  the  excretions;  (3.)  To  act  on  the  exhausted  and  aemi'^ 
paralyzed  nerves;  (4.)  To  neutralize  any  specific  poison  which 
may  liave  set  up  the  fever,  and  so  to  improve  the  state  of  thfi 
blood;  (5.)  To  relievo  distres,siiig  symptoms;  and  lastly,  Tt 
obviate  and  counteract  local  complications  (Parkes,  Mubc 
son). 

To  accomplish  the  first  indication,  Dr.  Currie  practised  to 
extreme  degree  the  application  of  cold  water.  In  health  soc 
an  application  tends  to  increase  the  metamorphoses  of  tissue,  as" 
shown  by  Lehmann  and  Sandei^on;  and  therefure  its  e^cessiv^ 
tise  is  contra-indicated  in  the  febrile  state.  Blood-letting 
hferaorrhage  also  tends  to  reduce  temperature;  but  blood -lettif 
can  rai-ely  be  tolerated  in  many  specific  fevers,  such  as  typhi; 
typhoid,  scarlatina,  and  the  like.  Infusion  of  digitalis  has  beed 
found  by  Wunderlich  to  have  a  wonderful  influence  in  reducing 
and  moderating  the  temperature  in  many  febrile  states,  such  as 
typhoid  fever*  Its  most  obvious  action  in  small  doses  is  to 
the  force  of  the  heart.     The  dose  should  therefore  bd 
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cautiously  regulated:  it  must  not  be  repeated  too  soon,  nor  be 
increased,  if  it  should  not  operate  at  once. 

To  insure  proper  excretion,  and  to  promote  its  elimination  in 
fever,  is  much  more  difficult  than  to  reduce  temperature;  which, 
for  obvious  reasons,  it  is  not  always  judicious  to  attempt. 

The  system  ought  to  be  supplied  with  an  abundance  of  alkaline 

salts,  if  the  urinary  excretions  are  not  eliminated.     Chloride  of 

9odium,  the  alkaline  salts  of  soda  and  of  potash,  tend  to  aid  the 

formation  of  urea  and  its  elimination.     Purgatives  generally,  and 

especially  salines, — £.  e.,  salts  of  the  alkaline  and  earthy  metals, — 

tend  to  insure  a  proper  excretion,  probably  by  removing  from  the 

blood  some  of  the  abnormal  products  formed  in  fever,  and  great 

relief  may  follow  their  moderate  use.    Where  urea  is  retained 

they  promote  its  elimination,  because  it  is  known  that  urea 

sometimes    passes    off  by    the    mucous    membrane  of  the  in- 

tatines. 

The  most  important  indication,  however,  in  the  management 
of  the  febrile  state  is  to   find   some    substance  which,  being 
•restorative"  in  its  action  (Headland),  will  so  act  upon  the 
Uood,  and  thus  restore  the  exhausted  energies  of  the  nervous 
centres.    Food,  mild  stimulants,  and  quinine  are  all  more  or 
less  employed;   and  quinine  especially  may  be  employed  with 
benefit    Infusion  of  coffee  as  a  medicine  has  been  given  by  Dr. 
hrices,  with  the  beneficial  effect  of  relieving  headache.    Bocker 
ind  Lehmann  have  shown  that  the  use  of  coffee,  in  health,  delays 
the  metamorphoses  of  tissue,  and  excites  the  nervous  system. 
Tbe  special  treatment  of  the  febrile  state  depends  on  the  diseases 
of  which  it  forms  a  part,  and  by  which  it  is  more  or  less 
modified — ^forming  a  special  topic  for  consideration  in  the  part 
irhich  treats  of  special  diseases.  '  But  it  is  above  all  necessary 
to  guard  against  the  habit  of  trying  always  to  be  doing  some- 
iking.    As  a  routine   system,  nothing  can  be  laid  down  as  a 
rde,  either  in  the  direction  of  depletion,  or  of  evacuants,   or 
of  BtimnlatioiL    The  febrile  state  is  in  many  diseases  part  of 
the  essence  of  the  morbid  state,  which  cannot  be  cut  short 
nor  materially  subdued  by  remedies. 

IL  As  regards  Injlmn/mation. 
It  is  necessary  clearly  to  understand  and  to  bear  in  mind  that, 
in  the  first  instance,  it  is  not  the  lesion  which  may  attend  the 
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iufiummatory  process  as  a  result^  which  is  to  be  attended  td 

it  is  tlie  diseased  action  Unding  to  ike  hdon  which  it  ] 
object  of  the  physician  to  overcome,  to  subdue,  and  turn 
aud  tliat  the  occurrence  of  any  lesion  is,  if  possible,  ta  iJ 
vented.  It  is  to  tlie  strietJy  vital  ac^Aon— the  ea^eUema 
tismie — which  tends  to  the  organic  lesion,  that  remedies  mi 
applied,  in  order  to  avert  the  tendency  to  lesion,  expreaal 
the  symptoms  of  a  constitutional  kind,  already  referred  to*    j 

The  treatment  which  will  subdue  this  tendency  has| 
technically  called  "  antiphlogistic  tmatment,**  It.9  mode  of  i 
depends  upon  the  regalatitai  and  adoption  of  every  agenli 
or  cireomsfcance  most  favourable  to  the  subsidence  of  the  ii 
matiou,  and  vvhieh  will  favour  the  influence  of  remediei 
oppose  the  advance  and  persistence  of  tJie  inflammatory 
The  treatment  embraces,*— (L)  Antiphlogistic  regimen ;  (2.) 
phlogistic  remedies — means  for  reducing  the  quantity  and  si 
the  quality  of  the  blood,  and  thus  to  counteract  in  a  direfi 
the  complex  morbid  phenomena  of  inflammation. 

The  ref/imen  consists  in, — (L)  A  sparing  allowance  Oif| 
nutritious  diet;  the  administration  of  bland,  simple,  and  a 
drinks,  given  often  and  in  small  quantities ;  (2.)  Absolute  b 
body  aud  mind;  (3.)  Residence  in  a  weU-ventilated  apart 
maintained  at  an  equable  temperature,  day  and  night,  of 
62''  Fahr.;  and  in  cases  where  the  lungs  are  inflamed  a  tenj 
ture  of  not  less  than  TO""  Fahr.  to  80"'  Fahr,  and  as  dry  and] 
a  state  of  the  atmosphere  as  possible  (VEiXK),  j 

The  mmedies  cotnprehend  blood-kttinfj,  puTgatlveB^  anti'mA 
mercurkih,  apium,  alkalies,  and  saline  dings,  | 

The  most  important  and  the  most  efficient  of  tlieae  remei 
undoubtedly  likHKi4etUng;  while  it  must  at  the  same  til 
remembered  that  It  is  not  every  case  of  inflammation! 
requires  or  warrants  the  abstraction  of  blood*  It  is  a  si>ol 
remedy,  powerful  for  good  and  for  evil  In  the  treatmi^ 
inflammation,  it  has  been  well  observed  by  Dr.  Watsoa 
**  each  case  requires  its  special  study,  speidcs  its  proper  lan| 
furnishes  its  peculiar  indications,  and  reads  its  own  le^ 
The  carefully  recorded  facts  of  well-cDnducted  though  em| 
observation,  for  hundreds  of  years,  have  attested  the  immi 
sanative  influence  of  blood-lettiiig  in  incipient  inflamjni 
and  the  most  eminent  physicians  of  bygone  modern  timeaj 
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recorded,  in  unmistakable  language,  how  potent  is  this  remed}*^ 
for  good,  and  the  reasons  for  their  belief 

Our  forefathers  well  knew  when  the  body  suffered  from  an 
inflammation  in  the  '' inward  paTis ;**  and  in  saying  this  we  give 
them  credit  for  fax;  less  scientific  knowledge  than  they  really 
possessed.  Against  such  inflammations,  whether  in  the  liead,  the 
(}if!st,  or  the  abdomen,  they  learned,  by  "  tvatcking  and  not  by 
CiWiting^  the  sanative  efficacy  of  early  venesection;  and  they 
obtained  most  trustworthy  evidence  and  experience  of  its  power 
to  control  inflammatioa  Following  up  such  doctrines,  will  be 
found  those  veteran  physicians  who  hold  the  foremost  rank  in  the 
science  of  medicine  of  the  present  day  in  this  country.  Tlie  doc- 
trine generally  taught  and  universally  acted  upon  with  reference 
to  blood-letting  in  inflammations  is,  "  80  to  bleed  as  to  secure 
the  advantages  of  the  remedy,  and  to  avoid  Us  disadvantages  " 
(\Vatson). 

The  standard  examples  of  what  blood-letting  can  do  soon 
become  apparent  to  every  surgeon's  apprentice,  or  hospital  pupil, 
if  he  does  not  himself  swoon  the  first  time  he  sees  the  blood  flow 
from  the  patient  whom  his  master  and  teacher  may  wish  to 
relieve.  He  may  see  the  apoplectic  sufferer  roused  to  conscious- 
ness while  the  blood  yet  flows  from  the  vein;  and  he  may 
observe,  also,  that  the  stounding  pains  of  the  head  in  cephalic 
inflammations  are  immediately  relieved,  that  the  impatience  of 
light  and  sound,  the  frequent,  sharp,  intermittent  pulse,  with 
vomiting  or  nausea  on  assuming  the  erect  posture,  the  tendency 
to  squint, — in  short,  all  the  urgent  symptoms  of  incipient 
encephalitis,  at  once,  or  one  by  one,  disappear  as  the  blood 
continues  to  flow.  He  may  also  notice  in  thoracic  inflammation 
that  the  pain,  the  dyspnoea,  the  tightness  of  the  chest,  all 
disappear.  Dr.  Alison,  as  regards  pleurisy,  and  Dr.  Watson,  as 
regards  inflammation  of  the  bowels,  bear  personal  testimony  to 
the  good  effects  of  blood-letting.  They  experienced  its  sanative 
influence  in  their  own  persons,  and  the  practice  undoubtedly 
saved  their  valuable  lives  bom  these  respective  diseases.  Testi- 
mony from  such  personal  experience  has  also  been  borne  by  the 
late  Dr.  Gregory,  of  Edinburgh,  and  before  him  by  the  celebrated 
Dr.  Radcliffe;  and  so  also  is  the  testimony  of  many  who,  having 
experienced  the  benefit  of  the  remedy  once,  imagine  that,  when 
again  attacked  with  inflammation,  they  may  be  again  relieved  by 
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its  use.  Of  any  one  of  these  illustrious  examples  from  personal 
experience  it  migbt  be  said,  as  Dr,  Gregory  said  of  Dr,  Radcliffe, 
that  *'he  was  at  least  no  faol;  and  we  may  depend  upon  it  he 
would  not  have  allowed  a  hundred  ounces  of  blood  to  be  taken 
from  him  in  one  day  without  good  reason  for  it*'  {Edin,  Med, 
Journal,  March,  1857). 


I 


**  Altlioiigh  much  has  been  done,"  writes  Dr*  Alison,  *'  particularly 
the  French  pathologists,  to  enable  na  to  judge  of  the  texture  withla 
ohest  which  is  the  subject  of  inflammation,  and  although  this  b  a  matto 
of  real  importance,  because  we  know  that  the  history  of  the  changes  to 
be  exjjected  from  inflammation  in  the  bronchiiej  sabstanc©  of  the  luo^ 
and  pleura,  is  materially  ditfci^nt,  and  of  course  the  diagnoais  of  these 
gives  ua  a  great  advantage  in  studying  the  progress  of  any  individimi 
case> — yet  as  to  the  specific  questions  of  blood- lettiog  or  not,  the  tiaan- 
tity,  or  the  repetition  of  the  blood -let  tingj  our  predecessors  were  very 
nearly  as  well  informed  as  we  are.  It  is  an  important  practical  error/' 
he  also  coDtinues,  '^  to  fix  the  attention j  particularly  of  studentg  of  the 
pi-ofession,  too  much  on  those  cbaiiictei's  of  disease  which  are  drawn  from 
changes  of  structure  already  effected,  and  to  trust  too  exchisiv^Iy  to 
these  m  the  diagnosti<^  of  different  diseases ;  because,  in  many  iostanc^H 
these  characters  are  not  clearly  pei-ceptiblo  until  the  latest  aod  leaiP 
remediable  stage  of  diseases.  The  very  object  of  the  most  importunt 
practice,  moreover,  in  many  cases^  is  ta  prevent  the  occiwrenoff  0/  the 
dmngei  mt  t^iklt  t^tese  lesions  depend*  After  tliese  lesions  are  once  estab- 
Mshedj  the  cases  are  very  often  hopeless^  or  admit  only  of  palliative 
treatment.  In  thoae  diseases  in  which  moat  can  be  done  by  art,  our 
practice  must  always  be  guided  in  part  by  conjecture,  because,  if  we  wait 
for  certainty^  we  vety  often  wait  until  the  time  for  Huccesaful  practice  is 
past;  and  therefore,  although  an  accurate  knowledge  of  the  whole  his- 
tory  of  eaeh  disease  is  essentiid  to  its  proper  treatment,  yet,  iu  a  practicsl 
Tiew,  the  most  important  part  of  itH  history  is  the  asientblage  arid  su^c^^ 
sion  qfst/mptoms,  by  which  its  nature  at  l^^st^  if  not  its  precise  seat^  may 
often  be  known,  be/ore  miy  decided  lesi&ji  of  structure  Itas  occurrml  Ao- 
cordingly,  when  this  department  of  patliology  i^  too  exclusively  culti- 
vated, the  attention  of  students  is  often  found  to  be  fixed  on  the  lesions 
to  be  expected  afler  detith,  more  than  on  the  power  and  application  of 
remedies,  either  to  control  the  diseased  actious  or  relievo  the  symptoms 
during  life." 

The  immediate  effects  of  la^s  of  blood  as  a  remedy  in  in&iJp 
mation  are, — (1.)  A  sedative  result  on  the  heart's  action^  by 
diminishing  the  pressure  on  the  vessels,  by  diminishing    the 
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qoaatity  and  alteriDg  the  quality  of  the  blood.     Tho  withdrawal 

{if  atn>iisiderable  ainoiiBt  of  stimulus  from  the  oentral  organ  hag 

ihm  a  depressitig  effect,  greater  in  proportion  to  the  sudden  loss 

df  blood— the  excitability  of  the  nervous  system  being  thus  also 

reduced      (£.)    The  loss  of  blood    generally  has  a    deiivativo 

influence  ujion  the  blood  in  the  part  about  to  become  the  seat 

of  etfusiott-    This  has  been  seen  to  occur  in  experiments  upon 

he  tniiigjMirent  parts  of  animals.     (3,)   Blood-letting  facilitates 

be  action  of  other  remedies*     (4.)    While  the  effect  of  blood- 

tting  is  well  known,  by  the  observations  of  Louis  and  Alison, 

;  always  to  check  the  extensian  of  the  sphere  of  inflammation, 

it  €8se7UiaUTf  Tnmlijies  its  character  (a)  sometimes  by  liraita- 

£in  of  its  sphere  to  a  certain  extent,  {h)  by  diminishing  the 

ttfcity  of  blood  from  which  the  inflamed  part  is  noui'ished, 

adering  the  fibrinous  exudation  more  liable  to  re-absorp' 


Of  l&te  the  medical  profession  has  proclaimed  with  no  uncertain 

miui  especially  from  the  metropolis  of  Scotland,  as  to  the  good 

iAetfi  of  blood-letting  in  the  treatment  of  intiammation.     It  is 

irdl  known  that  no  remedy  demands  a  more  careful  study  of  its 

•ation,  or  a  more  delicate  adjustment  of  its  powers ;  and 

Mre  some  general  rules  may  be  hem  stated  as  a  guide  in 

I?  of  the  lancet 

1,  The  utility  of  blood-letting  varies  with  the  variations  in 

the  type  of  diseas^e,     A   change   in  the  type  of  inflammatory 

diseaBcs  {L  e„  in  their  usual  symptoms,  local  and  general,  in  their 

liindencnes  to  ceiH:ain  local  and  general  results  rather  than  others^ 

or  a  change  in  their  mode  of  tending  to  a  fiital  termination) 

^leinauds  a  new  study  and  fresh  adjustment  of  the  remedy  in 

mil  [iajticular  mMt  country,  locality ^  and  epidemic* 

1  There  is  no  truth,  perhaps,  in  medicine  more  conclusively 
determined  than  that  we  ouglit  not  to  bleed,  or,  if  we  do  so,  we 
mitet  bleed  sparingly,  when  the  inflammation  depends  on  or  is 
WBcdnteil  with  the  action  of  a  morbid  poison.  In  epidemics, 
therefore,  of  every  kind,  we  should  not  hastily  have  recoui^e  to 
the  kiicet,  but  should  remember  that  the  disease  probably  de- 
pcnJs  on  a  poison^  has  a  course  to  run,  and  is  not  amenable  to 
tie  mere  abstraction  of  blooi 
1  it  is  neceesaiy  to  observe  carefully,  and  to  w  atch  the  com- 
iMium  and  9UCC€&awn  of  the  (miditudional  and  load  symptoniia 
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from  the  commencement  of  the  febrile  att^k,  and  so  to  judge  8S 
to  the  propriety  of  blood-lotting. 

4,  la  order  to  obtain  the  good  effects  W  tbe  remedy  by  a  full 
bleeding,  it  must  be  done  jyrior  to  fibrinous  effumcm  or  im% 
grmuik;  Beeing  that  it  is  tfte  diseased  adion  vAich  te^ids  tomut 
the  ksion — namely,  effuHiOQ  or  growth  of  new  material — ^whk 
the  phyBician  desires  to  control  by  this  remedy. 

-1  When  the  s3'mptoms  of  injhimmafoj'^y  feim'  are  little  tycm 
plicated  and  seen  early,  in  persons  previously  liealthy,  the  mon 
violent  the  s^^mptoms  are,  the  more  intense  and  rapid  the  oob 
tutional  re-action,  if  it  does  not  indicate  exhaustion;  and  themof 
decided  tbe  change  on  the  futiction  of  the  part  aifected.  the  m<m 
confidently  we  may  depend  on  the  effect  of  full  blood-letting  il 
relieving  them, 

6.  When  the  s^nnptoma  of  inflammatory  fever  have  been  uncer 
tain  and  insirlioas  in  the  l>eginning,  so  that  the  early  sbvge  ha 
pa'saed  over  unchecked,  or  modifieii  by  previously  eKisting  consti- 
tutional  diseai^,  or  complicated  with  organic  local  disease,  or 
wiien  they  denote  debility,  exhaustion,  or  the  so-called  typhoid     ] 
state,  they  generally  prove  improper  cases  for  blood-letting  evej^f 
when  seen  within  the  first  few  days,  ^\ 

7.  GenenLlly,  it  may  be  stated,  that  when  the  fever  is  high 
(above  104"  Fahr.),  when  we  may  be  sure  that  over  a  part  of  the 
inflamed  orgJin  there  is  congestion,  stagnation  of  blootl,  distensio^B 
of  vessels,  commencing  extrnvasation,  and  change  of  the  const^^ 
tution  of  the  blood — but  tliese  latter  changes  still  partial  and  not 
far  advanced — the  power  of  blood-letting  to  control  the  Am 
has  been  clearly  established. 

8.  The  nature  of  the  membmne  or  organ  affected  must  alwa; 
lie  considered  in  estimating  the  propriety  of  bbeding.     If  a  seroi 
membrane,  for  instance,  be  actually  inflamed,  the  patient,  for 
most  part,  bears  bleeding  well,  and  is  usually  greatly  relieved  h 
it.     With  respect  to  oi"gans,  it  is  found  that  inflammation  of 
bmiu   is  less  influenced  by  bleeding  than  inflammation  of  t! 
liver,  and  inflammation  of  the  liver  than  inflammation  of  tl 
luDga.     The  gist  of  the  evidence  brought  forward  in  Dn  Marl 
ham's  very  able  and  interesting  Gulstonian  Lectures  est^Alislies  tl 
special  efiicacy  of  venesection  in  those  inflammations  which 
a^^companied  with   obstructions  of  the  cardiac  and  pulmoi 
functions^  but  do  not  prove  it  to  be  useless  nor  injurious  in  the 
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care  of  acute  inflammations  generally,  if  its  remedial  functions 
are  properly  used,  and  the  advantage  gained  be  duly  followed  up 
by  appropriate  remedies,  such  as  are  to  be  presently  noticed. 
rhe  symptoms  which  demand  a  full  blood-letting  in  pneumonia 
are  also  those  which  indicate  the  greatest  danger — namely,  violent 
pyrexia^  usually  beginning  suddenly,  with  full,  strong,  hard,  and 
quick  pulse — ^urgent  dyspnoea,  even  orthopncea — swelling  and 
flushing  of  the  fiELce,  frequency  and  violence  of  cough,  with  scanty 
or  truly  pneumonic  expectoration,  aggravating  the  pain  which 
extends  through  the  chest, — ^when  such  symptoms  are  seen  within 
three  days  of  their  commencement,  especially  in  those  of  robust 
and  full  habit  in  the  prime  of  life,  blood-letting  is  the  remedy  to 
be  used, — everything  else  is  trifihig,  and  it  is  not  safe  to  dispense 
with  it    The  nearer  a  case  answers  this  description,  the  more 
sure  we  may  be  that  the  effect  of  blood-letting  will  be  satisfac- 
ioiy,  and  its  repetition,  if  the  symptoms  shall  recur,  wiU  be  well 
borne  (Alison).    But  if  the  inflammation  be  so  limited  that  it 
produces  little  or  no  appreciable  impediment  to  the  respiratory 
or  cardiac  functions,  when  the  temperature  does  not  exceed  lO^'^ 
Fahr.,  when  the  pulse  does  not  exceed  120,  and  when  the  respira- 
tions do  not  exceed  40  in  the  minute,  such  cases  of  pneumonia 
will  get  well  by  antiphlogistic  regimen  alone. 

9.  It  is  found  in  practice,  also,  that  this  most  powerful  of 
therapeutic  agents,  in  the  cure  of  inflammation,  requires  the 
greatest  caution  in  its  repetition,  for  there  is  a  line  beyond- 
which  bleeding  becomes  destructive,  instead  of  remedial.  Two 
indications  are  of  great  use  in  determining  as  to  the  propriety 
of  a  second  blood-letting,  namely, — 

(a)  As  to  how  ike  first  bleeding  is  borne — a  test  first  suggested 
by  the  late  Dr.  Marshall  HalL  If  much  blood  flow  from  an 
oiidinary  sized  opening,  before  any  tendency  to  syncope  manifests 
iteelf,  venesection  is  then  considered  to  be  well  borne;  if,  on 
ttie  contrary,  the  patient  soon  faints  after  a  vein  is  opened,  the 
jxidicious  practitioner  desists  from  further  depletion.  The  urgent 
synptoms,  being  thus  relieved  for  the  moment,  may  again 
return,  after  a  longer  or  shorter  interval,  and  thus  demand  a 
x«petition  of  the  remedy,  to  be  now  judged  of  (6)  by  the  re- 
axjtion  of  the  system  generally,  as  indicated  by  the  state  of  the 
local  symptoms,  their  urgency  for  relief,  the  character  of  the 
pulse,  and  the  appearance  of  the  blood  first  drawn.  The  re- 
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action  may  he  of  such  a  kind  that  a  Bthenic  state  of  ivjlmnmah 
fmtT  still  continiiea,  or  returns  after  tempora^r)^  suhsidt*uce, 
Inflamniatoiy  procesa  having  been  interrupted,  so  fea*  niod]& 
but  not  arrested,   the   remission   proves   transient,  and  the 
accession  may  be  more  fierce  than  the  onset    A  repetitiori 
blood-letting  is  demanded  so  soon  as  such  re-action  has  declaa" 
itsel£     On  the  contrarj^  the  re-action  may  be  asfhenw,  or 
nervous  character,  the  pulse  being  rapid,  soft,  and  jerking,   tl 
breathing  oppressed,  headache  and    tinnitus   aurium  prese 
with  general  nervous  excitement;  bleeding,  under  such  cireuiti 
stances,  i«  not  to  be  repeated,     A  full  opiate  wiU  alky   th* 
nervous  excitement. 

10.  The  next  consideration  is,  "What  indications  for  bleed  in] 
are  to  be  drawn  from  the  state  of  the  blood?"    The  blood  off^^ 
certain  inrlrcations,  either  for  bleeding  or  refraining  from  it^  wb^^ 
the  symptoms  would  otherwise  demand  or  forbid  this  operation. 
The  firmness  of  the  coagulum,  for  example,  ha«  been  considered  ^ 
all  times  as  a  mark  of  the  tonic  state  of  the  eyatem,  and  as  * 
warranty  for  repeating  the  bleeding  when  the  part  is  ae  y 
unrelieved,  and  the  re-action  continues  of  the  sthenic  ty^ 

The  thickness^  and  especially  the  firmness,  of  the  huffy  coat,  i* 
lifted  on  a  pin,  was  one  of  the  leading  cbanicteristics  of  the  exis^ 
cnce  of  acute  inflammation,  amongst  others  already  noticed,  an<I 
was  much  founded  upon  by  Dr.  Gregory,  as  guiding  his  practic^j 
in  the  treatment  of  inflammation.    On  the  contnxry,  a  loosener 
texture  of  the  clot  is  a  sure  sign  of  great  debility,  so  that,  unles 
other  circumstances  strongly  indicate  the  necessity  of  bleeding,  h 
ought  not  to  bo  repeated  when  the  yellow  or  buffy  substance  oil 
the  surface  is  loose  and  not  thick 

11.  Tlie   proportion   of  the  serum   to   the   clot,  and   also   i 
occasionally   altered   characters^   are    arguments    for   or   againsi>^ 
bleeding.    Wlien  the  quantity  of  semm  is  unusually  large,  unless 
the  clot  be  very  firm,  bleeding  ought  not  to  be  repeated.     AI 
when  the  pTOperties  of  the  serum  are  so  altered  that  it  coagulate; 
and  forms  one  mass  with  the  clot,  bleeding  is  constantly  preju-^ 
dicial ;  and,  lastly,  it  has  been  observed  tlmt  when  the  senimj^H 
which  has  littlo  or  no  affinity  for  the  red  globules  in  health^^ 
readily  dissolves  them,  it  is  an  unerring  sign  that  further  bleeding' 
should  be  avoided.      In  some  of  the  febrdo  diseases  the  fibrim      ! 
never  augments,  remains  often  in  normal  quantity,  and  is 
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Qften  diminished.    In  ihe  acate  inflammatory  fever,  on  the  con- 
\x9XJt  there  is  a  constant  augmentation  of  this  principle  com- 
pared with  the  red  globules,  as  observed  by  AndraL     It  is 
tliis  excess    of  fibrin   which  gives  firmness  to   the    clot,   and 
is  the  cause  of  its  being  "buffed"    and   "cupped."    The  im- 
mediate effect  of  bleeding,  according  to  the  same  high  autho- 
rity, is  to  reduce  the  red  globules,  but  not  so  with  the  fibrin; 
for  a  reduction    of   fibrin  does  not  take    place    till    after   a 
certain  time.      Such  is  the  state  of  the  blood  in  the  sthenic 
inflammatory  state&    There  are  many  reasons,  however,  for  not 
esteeming  the  buffed  and  cupped  state  of  the  blood,  denoting  an 
excess  of  fibrin,  as  a  sufficient  warranty  for  bleeding ;  for  these 
coDditions  are  often  present  in  erysipelas,  phthisis,  or  the  early 
stages  of  tjrphus  fever;  and  in  either  of  these  cases  the  loss  of  a 
moderate  quantity  of  blood  might  huny  the  patient  to  his  tomb. 
Again,  in  acute  rheumatism  the  blood  is  not  only  buffed  and 
cupped,  but  contains  a  maximum  quantity  of  fibrin ;  yet  the  best 
practitioners  seldom  think  it  necessary  to  take  blood,  considering 
that  mode  of  treatment  as  neither  affording  present  relief  nor 
diortening  the  course  of  the  disease.    The  fact,  then,  of  the  blood 
being  buffed  and  cupped  does  not  in  all  cases  warrant  venesection. 
It  is  also  well  known  that  the  sthenic  or  buffed  characters  of  the 
blood  are  often  greatly  modified  by  the  manner  in  which  the 
blood  is  drawn ;  thus,  if  an  individual  be  bled  in  both  arms,  and 
the  blood'  allowed  to  flow  with  different  velocities — that  is,  in  a 
full  stream  from  one  and  slowly  from  the  other — ^the  blood  drawn 
is  identically  the  same;  yet  a  thick  buff  will  be  wanting  in  the 
latter  and  be  present  in  the  former.    And  if  the  apertures  be 
of  different  sizes,  the  same  differences  will  result ;   the  blood 
from  the  larger  orifice  will  be  buffed,  while  no  such  effect  is  seen 
in  the  blood  drawn  from  the  smaller  one.    Again,  the  form  of 
the  vessel  which  receives  the  blood,  as  to  whether  it  be  flat  or 
conical,  and  also  its    temperature,  or   whether    the    blood    be 
received  into  one  that  is  cold  or  warm,  will  also  affect  the  phe- 
nomena of  its  coagulation. 

There  are  many  circumstances,  therefore,  which  prevent  the 

blood  from  being  an  unerring  guide  for  bleeding  in   cases  of 

inflammation;  but  the  assemblage  and  succession  of  symptoms 

must  decide  as  to  the  propriety  of  blood-letting  in  doubtful  cases. 

12.  An  improvement  in  the  character  of  the  secretion  or  excre- 
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tion  from   the   inflamed  part  contra-indicates  the  repetitioti 
hluod^letting;  for  itiHtance,  in  pneumonia,  if  the  chanicter  of  % 
expectoration,   ffom   Ijeing    scanty,   tenacions,   and  tinged 
blood,  becomes  copious  and  free,  much  may  bo  expected 
this  natiiral  tendeocy  to  cure. 

13.  It  is  an  object  to  effect  the  sanative  result  with  aa  liti 
expenditure  of  blood  as  possible ;  but  the  amount  to  be  ta]| 
can  only  be  judged  of  by  the  effects  produced.  The  pati^ 
should  be  bled,  if  possible,  in  the  upright  position,  and  a  fl 
stream  of  blood  allowed  to  flow  from  a  sufficiently  large  oitf 
in  a  vein.  To  accomplish  tlua  fully,  it  may  aometimea  | 
necessaiy  to  open  a  vein  in  each  ami,  so  that  the  flow  mayi 
from  both  at  the  same  time.  j 

Blood-letting  may  be  employed  either  generally  or  local 
General  bleeding  is  best  adapted  to  suMue  acute  inflanunati 
of  %dsceral  organs,  because  it  makes  a  more  decided  and  ra| 
impi-easion  upon  the  system.  Local  blood-letting,  by  leechl^ 
scarification,  or  cupping,  is  more  useful  in  chronic  inflammatil 
and  in  inflammations  affecting  membranes,  such  as  the  plei 
peritoneum,  meninges,  and  articular  membranes;  but  it  is  ofl 
advantageous  to  combine  the  two  methods  of  taking  blood* 
the  case  of  external  visible  inflammation,  the  direct  abstract 
of  blood  from  the  inflamed  part,  during  the  congestive  perio4 
the  ioflammatory  prnce^,  is  seen  to  exei-cise  a  benign  influei 
over  the  progress  of  the  inflammation, 

Tlie  next  most  important  class  of  antiphlogistic  agents  in 
treatment  of  inflammation  consists  of  purgtttivest  especially  ' 
TC&ifious  cathaiiwa,  like  scmnmony  and  gamboge.  (1.)  They  fi 
the  stomach  and  intestines  from  accumulated  food  and  fteces, 
other  irritating  and  acrid  matters.  (2.)  They  subdue  the  inflamns 
tory  tendency  by  the  discharge  of  a  large  quantity  of  serous  flu 
charged  with  albumen,  from  a  large  extent  of  mucous  membrai 
Thus  they  tend  to  check  effusions,  and  diminish  the  fon^  of  i 
hearts  action.  Their  use  is  especially  indicated  in  €7icep}iA 
inflamnuitions  and  hepatic  congestions ;  but  they  are  less  eflicit 
in  subduing  titoracic  inflammation;  while  in  the  enteric  inffai 
mations  they  ought  not  to  be  pushed  beyond  merely  unload! 
the  alimentary  canal.  Combined  with  diaphoi^etics  they  promt 
the  elimination  of  morbid  material  through  the  glands. 

The  injluence  ofmercui^y  varies  with  its  mode  of  administrai 
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acict  the  constitution  of  the  patient.    It  is  followed  in  large  doses 

\yy  an  increased  flow  of  watery  evacuations  from  tbe  bowels,  and 

an.    increased  flow  of  saliva.*     If  the  use  of  the  remedy  is  con- 

tixiiied,  especially  in  small  and  repeated  doses,  combined  with 

opium,  so  that  it  is  not  passed  off  by  the  bowels^  this  mineral 

induces  Bolivation — ^that  is,   saliva  flows    profusely,   the   gums 

"become  tender,  red,  swollen,  and  ulcerated  on  the  margins  in 

contact  with  the  teeth.    The  patient  gets  rapidly  thin  during 

ite  use.    The  blood  is  decomposed,  the  red  corpuscles  are  rapidly 

destroyed  to  the  extent  of   one-sixth   or  more;   the  fibrin  is 

diminished  by  one-third  of  its  amount;   the  albumen  by  one- 

seventh;  and,  at  the  same  time,  it  may  become  loaded  with  a 

fetid  matter,  the  product  of  decomposition  (Wright).     ''Thus  it 

is  an  agent  of  terrible  activity,  and  we  may  well  be  cautious  how 

-we  handle  it"  (Headland).    Its  sanative  power  is  believed  to 

consist  in  controlling  or  preventing  tbe  coagulation  of  lymph ; 

and  for  this  purpose  it  is  used  as  an  auxiliary  to  blood-letting. 

It  is  only  useful  in  the  stlienic  forms  of  inflammatory  action.     It 

is  decidedly  hurtful  in  cases  of  erysipelas  disposed  to  gangrene, 

in  scrofulous  states  of  the  system,  in  debility,  and  in  cases  where 

the  nervous  system  is  in  an  irritable  condition,  and  the  condition 

of  the  patient  tending  to  the  so-called  typhoid  state.     The  specific 

influence  of  mercury  is  recognized  by  the  tenderness  of  the  gums, 

which  it  induces,  by  the  increase  in  the  quantity  of  saliva,  and 

ty  the  peculiar  mercurial  fetor  of  the  breath.     This  is  the  utmost 

action  which  should  ever  be  induced.     Calomel  alone,  or  calomel 

combined  with  opium  (a  quarter  of  a  grain  of  the  latter  with 

two  grains  of  the  former;  or  a  third  of  a  grain  of  opium  with 

three  or  four  grains  of  calomel),  every  three,  four,  or  six  hours, 

is  the  best  form  of  administration  where  its  influence  is  rapidly 

required.      But  this  form  of  combining  mercury   with   opium 

should  not  be  persevered  in  too  long,  otherwise  copious  salivation 

may  be  induced,  which,  of  all  things,  ought  to  be  avoided. 

•The  ezi)ermient«  of  Dr.  George  Scott,  of  Southampton,  throw  coDsiderable 
dottbti  on  the  hitherto  generally  received  opinion,  that  calomel  in  large  and 
purgitive  doses  increaaea  the  flow  of  bile;  on  the  contrary,  such  doses  seem, 
in  the  first  instance,  to  diminish  the  flow  of  bile;  and  it  is  a  matter  for  further 
expeiiment  to  determine  whether  small  and  frequent  doses  of  calomel,  continued 
for  s  length  of  time,  so  as  to  prodnce  the  specitic  action  of  mercury  upon  the 
iyitem,  will  really  ultimately  augment  the  biliary  secretion  (Beale's  Archive$^ 
ToL  I,  p.  209). 
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Mercarj  tlius  employed  tetid^  to  prevent  effusion  and  favour 
absQiption  of  effused  products.  It  is  advantageously  employed 
IQ  meml.iranous  inflammations,  and  such  as  go  on  slowly, 

Antimmii/  in  antiphla^stic,  by  tending  to  increase  all  the 
secretions;  but  particularly  those  from  the  skin  and  lungjs.  It 
is  especially  useful  in  those  sthenic  inflammations  which  ai^e 
rapid,  and  in  which  a  sudden  and  powerful  action  is  desired; 
and  also  where  the  direct  sanative  influence  of  blood-letting  ia 
to  be  maintained.  It  i^  thus  indis|x*n sable  in  enmp,  extremely 
efficacious  in  dkenic  pneumonia,  and  highly  useful  in  bronckitis. 
As  an  agent  to  keep  up  the  sanative  influence  obtained  by 
blood-letting,  the  action  of  antimony  is  invaluable*  for  whea 
blood-letting  has  weakened  the  force  of  the  heart-,  by  diminish- 
ing the  pressure  on  the  vessels,  then  antimony  maintains  thia 
diminished  pressure  in  proportion  as  it  weakens  the  force  of  the 
heart.  A  perseverance  in  its  use  produces  a  watery  condition  of 
the  blood,  diminiBhing  especially  the  amount  of  fibrin.  The 
production  of  nausea  is  an  indication  that  it  has  taken  sufficient 
effect* 

AllcaUea  dissolve  the  fibiin  of  the  blood  and  retard  its' 
formation ;  and  the  ingredients  of  the  urine  produced  out  of  the 
destruction  of  the  albuminous  compounds  of  the  body  are  increased 
largely  in  amount  by  the  administration  of  alkalies.  They 
generally  pass  out  of  the  body  as  sJtlts,  having  combined  with 
acids  in  the  system,  and  tending  to  leave  behind  them  an  excess 
of  alkali  in  the  blood. 

All  treatment  ought  to  be  judiciously  regulated  by  the  know- 
ledge of  the  tendency  of  the  disease  to  a  spontaneous  favoumble 
termination — ^the  accidental  symptoms  of  urgency  requiring 
treatment  and  control  in  many  cases,  rather  than  the 
itself 
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PART    IL 


METHODICAL  NOSOLOGY— SYSTEMATIC  MEDICINE,  OR 
THE  DISTINCTIONS  AND  DEFINITIONS,  THE  NOMEN- 
CLATURE AND  CLASSIFICATION  OF  DISEASES. 


CHAPTER  L 

THE  AIM  AND  OBJECTS  OF  NOSOLOGY. 

I^OSOLOGT,  regarded  as  a  distinct  department  of  the  Science  of 

Medicine,  embraces  three  separate  objects    of    consideration — 

namely,  First,  The  Distinction  and  Definition  of  particular 

diseases,  or  of  the  genera  and  species  of  diseases;  Secondly,  The 

NoMENCLATUBE  of  diseases,  or  the  assignment  of  the  names 

by  which  they  are  to  be  designated,  so  that  each  disease  may 

be   distinguished  and    known    by  an   appropriate   name;   and, 

Tliirdly,   The   Arrangement  or  Classification  of  diseases  in 

some  methodic  and  convenient  order,  by  which  they  may  be 

distributed  into  classes,  orders,  genera,  or  species.     These  three 

divisions  of  Nosology  are  respectively  known  as  the  Definition, 

tbe  Nomenclature,  and  the  Classification  of  diseases.      Of 

these  in  their  order. 

1  The  Definitions  of  Diseases.— The  first  object  of  Nosology  is  to 
obtain  such  brief  enumerations  of  the  peculiar  characters  of 
diseases  as  are  sufficient,  provisionally,  to  define  them ;  and  the 
pnictice  of  attempting  to  define  diseases  so  as  to  lead  to  their 
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being  easily  recognized  was  begun  before  the  time  of  Gulen.    la* 
mod  era  times  the  great  advantages  that  have  aria  en  from  estab- 
liBhing  defiDitions  in  natural  histoiy  upon  &ced  and  determinat^^H 
principles,  not  only  of  its  various  objects  individually,  but  also 
of  the  groups  under  which   it  was  found  posaible  to  arrange^ 
tbem,  auggested  to  medical  men  the  idea  that  much  advautag 
might   also  result   to  the  Science   of    Medicine    from   defining 
diseases,   and  Kuch  groups  of  diseases  as   might  be  found  ex.4 
pedient  to  recognize,  under  general  terms  or  conunon  name 
based  upon  some  fixed  and  determinate  prineiplos.     Sydenham 
recommended  that  definition«  or  brief  descriptions   of  diseases 
Bbould  be  framed  after  the   model  of  those   that  are  given   of 
plants;  and  he  lays  down  various  judicious  nUea  for  the  proji 
execution  of  this  object  in  the  pi-eface  to  his  work  On  At 
DieemeSf  first  published  in  1675,      The  precepts  of  Sydenham^ 
were  never  reduced  to  practice  in  his  day;  but  about  fifty- 
LUeven  years  after  his  work  On  Acute  Diamses  was  published 
'the  idea  was  taken  up  and  acted  upon  by  Franciscus  Boissic 
de  Sauvages,  a  distinguished  physician  and  eminent  profe 
.of  medicine  at  Montpcllier.     He  attempted  to  arrange 
IIS  botanists  have  done  plants,  into  chisses,  orders,  and  gene 
He  endeavoured  to  lay  down  the  characteristic  phenomena 
each,  and  t^i  enumerate  their  principal   varieties*     The  outlines 
of   his    nosological   system  were   fii-st  publislied   in    173ii,   and 
followed  thirty  years  afterwards  by  his  Hosologia  Metkodiax — 
a  work  which  marks  an  important  era  in  the  history  of  Medidue 
as  having  led  to  mucii   greater  accuracy   in   the  distinction 
diseases  tLan  was  previously  observed. 

At  present  the  only  useful  method  of  defining  diseases  seema 
to  be  an  artificial  one.  It  is  assumed  by  nosologists  that  the 
proper  foundation  for  the  distinction  of  particular  diseases  is 
the  occurrence  of  constant  and  uniform  combinations  of  morbid 
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phenomena   or   symptoms,   presenting  themselves    in    concon 
or  in  succession.     Thus  some  of  the   essentials  of  a  definitioi 
are  obtained,  so  that  each  disease  may  be  marked  out  by  sucJi 
a  brief  enumeration   of  its   leading   characters  as  might   serve 
to  distinguish    it  iirsm    every  other.    A  series    of   nosological^ 
definitions,  more  or  less  correct,  may  l>e  thus  provisionally  estab^J 
lishedj   so   that   the   same   things   arc   dcfiignat<?d   by  the    same 
terms*     Objections  liavo  been  urged  to  methods  of  this  kind 
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on  the  ground  that  diseases  are  unsteady  and  variable  in  their 
eliaracter;   but  the  aids  to  science  are  now  so  numerous  that 
pbjsidans  are  becoming  more  and   more  able   to  distinguish 
diseases  from  one  another,  and  to  tell  by  what  marks,  or  upon 
^rliat  grounds,  they  do  so  distinguish  them.     Such  are  the  marks 
or  grounds  of  distinction  by  which  each  disease  ought  to  be 
defined;   and  as  often  as  we  attempt  to  establish  a  distinction 
among  diseases,  either  the  deficiencies  or  the  errors  of  our  defini- 
tions will  be  the  more  easily  perceived;   and  the  attempt  will 
lead  to  a  more  accurate  consideration  of  observations  previously 
made,  as  well  as  to  a  greater  degree  of  accuracy  in  subsequent 
olMervations.    Definitions  of  diseases  are  therefore  not  only  of 
much  service  to  methodical  nosology,  but  they  help  to  render  the 
diagnosis  of  diseases  more  perfect.    Pathologists,  however,  are 
not  agreed  as  to  whether  the  definitions  of  diseases  should  be 
derived  from  the  external  phenomena  that  present  themselves  in 
tiheir  course,   or  from  the   internal  pathological  conditions  on 
^wlich  these  phenomena  are  supposed  to  depend ;  and  particularly 
stBch  of  these  conditions  as  consist  in  lesions  or  structural  altera- 
tions discoverable  after  death. 

Cullen  was  in  favour  of  definitions  derived  from  the  symptoms; 

"but  he  believed  that  the  information  derived  from  pathological 

ajiatomy  might  guide  to  correct  distinctions   among  diseases. 

I>«fining  diseases  by  their  supposed  proximate  causes  may  lead 

to  enx)r,  inasmuch  as  in  many  cases  these  causes  are  disputable, 

a.iad  may  long  continue  to  be  so.     Whatever  principle  of  defining 

<lisease8  be-  adopted,  it  is  absolutely  necessary  that  it  should  be 

independent  of  every  theoretical  view ;  for  any  theory  employed, 

however  specious,  however  much  we  may  be  persuaded  of  its 

^*Tith,   may   not  appear  in  the  same  point  of  view  to  others, 

*iid  may  therefore  occasion  endless  confusion  (Cullen).     If  no 

^^Jiiform  principle  can  be  laid    down    for    arriving    at   precise 

^^finitions  of  disease,  we  must  be  content  with  such  methods  of 

^^finition  as  will  serve  the  main  purpose  of  coupling  intelligible 

Sr^Heral  notions  regarding  the  disease  with  given  modes  of  expres- 

**ioix    For  example,  although  we  cannot  give  such  a  definition 

^f  many  a  disease  as  will  embrace  even  all  the  leading  phenomena 

of  every  case,  we  may  assuredly  give  such  a  definition  as  shall 

^pply  with   reasonable   accuracy   to  the   disease  we   intend   to 

designate,  so  that  no  one  may  suppose  we  mean  thereby  either 
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email-pom  or  the  gout,  when  we  mean  typhns  femr  or  dysenkrgM 
and,  in  a  progressive  sdeace  like    medicine,  defimtions  mi^ 
always  be  pmvisionaL 

II. — The  Nomendattire  of  Diseases- — Tbis,  the  second  object  of 
Nosology^  has  given  rise  to  many  disputes,  and  haa  furnished 
much  scope  for  the  display  of  classical  erudition*  From  the 
earliest  periods  of  medicine  the  names  imposed  upon  diseases 
have  been  derived  from  several  different  sources;  but  the  fi>l* 
lowing  considerations  have  generally  regulated,  the  naming  of 
a  disease: — First:  Some  names  have  been  taken  fixmi  tlie  part 
affected — e.  g,^  pm^Ljmewmonia,  podagra^  ophthalmiia,  dysetiterif. 
Secondly:  The  most  characteristic  symptoms  have  furoisbed  the 
name — e.  g..  Hem,  tencmius,  jxiralys^ia,  diarrhma,  dyspna^^x,  coma. 
Thirdly:  Some  names  have  been  taken  from  these  two  di^um- 
stances  combined — e.  g,,  cephalalgia,  oialgm,  cardialgia,  odon-- 
iidgia,  hystentlgicL  FouriMy:  An  alteration  of  tissue  ujioii  which 
subsequent  changes  depend  being  recognized  as  the  ^sential 
element  of  the  disease,  it  is  named  accordingly — e.  g.,  pteuritis, 
jMrii&nttia,  Fifihly:  Such  alteration  not  being  discovered,  the 
first  tangible  link  in  tlie  chain  of  causation  has  been  used  instead 
— e.g.,  melancholia,  cholera,  typhus.  Sixthly:  When  a  ledoE 
tending  to  sudden  death  at  once  follows  the  application  of  a  causet, 
that  cause  may  name  the  disease — e,  g,,  lightning,  2>j*ii^«ic  aeid, 
arsenic,  burn,  aaild,  8itn'Stro!i^.,  cut,  siah,  frost-bite,  &c.  Seventldy: 
A  considerable  number  of  names  of  diseases  have  been  derived 
from  some  imaginary  resemblance  to  external  objects — e.  g.,  eJe- 
phmtiatds,  mjicer,  polyptis,  miVinix^  &c,  Laetly:  There  are  still 
many  names  the  origin  of  which  it  is  not  now  easy  to  trace. 

It  is  obvious,  irom  these  statement'^,  that  the  names  of  diseases 
must  change  as  our  knowledge  changes  and  becomes  more  precise; 
and  many  diseases  which  were  once  named  after  their  symptoms 
are  now  called  accoi*ding  to  the  lesion  from  which  most  of  those 
symptoms  proceed.  An  apt  illustration  of  this  is  to  be  found  in 
paralyaiSf  which  is  no  longer  regarded  Bts  a  disease  j}er  se,  but  is 
merely  a  symptom  of  several  structural  alterations  of  the  brain 
and  spinal  marrow;  and  so  also  duirrhma,  which  now  ought  to  ba 
almost  excluded  as  a  disease  from  tables  of  the  causes  of  death.   ^ 

The  progress  made  in  our  knowledge  of  disease  from  time  W 
time  rendered  it  obvious  that  some  diseases,  now  only  sutHciently 
recognizable,  are  different  from  any  other  diiseases  hitherto  known* 
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I    In  separating  them  it  became  neeessary  to  invent  new  names  for 

I     the  distinct  dise^Lses,  or  a  choice  had  to  W  made  from  among>^t 

t    ikme  names  previously  in  usa    Hence  the  jumble  of  Gi^eek,  Latin, 

I    lod  moitgrel  names  wliieh  pervades  medical  nomencktur^,     Tlie 

I     idea  &bo  af  rendering  medical  nomenclatare  uni/ijrm,  by  deriving 

I     the  nnmefl  of  diseases  from  one  Bource  only,  or  from  a  certain  or 

I     mixid  combination  of  sources,  has  caused  many  to  attempt  the 

I     ttfonii  of  medical    nomenclature,   and  especially  since  morbid 

I    iHfttniny  has  been  so  much  prosecuted  that  it  miglit  serve  as  a 

I    Sieful  guide  in  distinguishing  the  disease  or  dictating  its  name. 

I       By  84ime  it  is  maintained  that  **  the  name  of  each  disease  or 

[     Fpecies  should  be  so  characteristic  and  mgnificjint  that  a  person 

I     slightly  aicquainted  with  the  language  and  the  subject  should,  on 

I    Bearing  it,  immediately  understand  what  is  the  nature  of  the 

I    £im^  it  designates'"  (Ploucquet).      In  this  respect  the  name 

imght  to  lie  composed  out  of  the  same  elements  as  the  definition 

of  the  dl'iease — in  fact,  it  ought  to  be  the  definition  converted 

iftio  &  name,  and  derived  either  from  the  symptoms  of  the  disease 

or  fmm  the  Bupposed  pixisiniate  cause.     But  a  name  which  m 

eifjreaaive  only  of  the  nature,  seat,  or  proximate  cause  of  a  dis- 

eiie  may  be  erroneous  in  respect  of  each  of  the^e  facta  singly, 

©r  of  all  of  them  together    The  history  of  the  nomenclature  of 

fever,  esjvetially  typhoid,  would  amply  illustrate  these  statements 

*-€.  g,,  putrid  fever,  adynamic  fever,  bilious  fever,  pythogenic 

enteric  fever,  meningo-gastric  fever,  nervous  fever,  gastric 

,  are  mild  examples  of  nomenclature  and  of  confusion  which 

ought  to  make  a  man  pause  before  he  attempts  to  construct  a 

Dew  name.      It  is  inexpedient^  abo,  to  abandon  (except  when 

tiimvoidable)  the  names  of  distinct  diseases  received  and  recog- 

ni^^ed  by  onr  forefathers  in  the  science;   or  of  substituting  new 

ones  in  tlieir  place,  without  an   extreme  necessity.      Sanvages 

instslA  much  on  this  point,  and  Cullen  was  of  the  same  opinion. 

*  Wonls/*  Bays  the  former,  "  are  good  only  in  respect  of  their 

rignificaition,*'     In  dealing,  therefore,  with  ancient  nomenclature, 

which,  for  the  time  being,  may  appear  objectionable,  it  is  surely 

better  to  extend,  if  possible,  the  signiiiciition  of  the  word^  name, 

or  term,  than  to  alter  it.     At  the  same  time,  it  must  always  be 

permitted  to  give  new  names  to  new  diseases,  and  to  select  the 

b^  out  of  those  which  are  in  use,  when  a  great  number  have 

been  used  to  designate  one  and  the  same  thing.     There  are  som^ 
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principles,  therefore,  wliieh  it  is  well  to  recognize  as  influencing 
tbe  judicious  choice  of  a  name.  Such  names,  for  example,  m 
involve  or  attempt  to  indicate  a  proximate  cause  are  m^m 
liable  to  lead  to  en-or  than  those  which  are  derived  from  leadinj 
symptoms.  If  names  were  to  be  based  on  supposed  cans* 
new  names  of  diseases  would  be  required  whenever  a  new 
hypothesis  is  started.  Look,  for  example,  at  the  names  of 
typhoid  fever,  already  mentioned,  and  the  systems  of  Linoaei 
Yogel,  Pinel,  and  even  Mason  Good,  will  show  that  medi( 
nomenclature  has  been  repeatedly  changed  without  any  urgei 
necessity;  and  gi-eat  inconvenience  has  especially  resulted  fro] 
incorporating  particular  and  often  peculiar  pathological  doctrines  _ 
with  the  language  and  nomenclatuTO  of  diseases.  So  much  lia^l 
this  been  the  case  that  the  language  of  modictiJ  science  has  bee^^ 
in  danger  of  becoming  "  a  curious  mosaic  of  the  chief  specuktions 
of  ancient  and  modern  times.**  The  passion  for  inventing  new 
terms  retards  also,  in  a  wonderful  degree,  the  progress  of  tl 
student  of  medicine,  and  tends  to  involve  him  in  difficulty 
doubt. 

IIL  The  ClasBifieation  of  Diseases, — From  time  to  time  physic 
have  considered  it  advisable  or  advantageous  to  arrange   tl 
whole  of  the  diseases  they  are  able  to  define,  and  to  nami 
under  more  or  less  comprehensive  groups.      A  consideration 
the  different  plans  which  may  be  pursued  in  such  arrangemen 
and  of  the  adv^antages  to  be  derived  from  them,  forms  the  third 
object  of  Nosolog>% 

It   is   obvious   that  any  single   character,  or  combination 
characters,   in  respect  of  which   diseases    agree   with   or  differ 
flpom  each  other,  may  be  mad©  the  basis  of  methodical  arrange- 
ment, under  a  larger  or  smaller  numl>er  of  divisions,  or  of  higher 
or  lower  genera  (language  of  logicians),  or  of  chusses,  ordei-s,  and 
genera  (language  of  naturalists).      By  ingenious  devicses  of 
mind  the  physician  or  the  sUitist  may  classify  and  armnge 
knowledge  so  as  to  bring  it  all  more  readily  within  his 
for  any  special  purpose, — so  as  to  make  it,  in  fact,  more  at 
disposal — to  faeiUtate  and  pave  the  way  for  further  investigiai 
Such  are  the  legitimate  objects  and  the  results  of  all  methodii 
arrangemcnta     Classification,  therefore,  being  only  a  method 
genemlization,  there  are,  of  course,  several  classifications  of  disease 
which  may  be  used  with  advantage  for  special  purposes. 
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Bician,  the  pathologist,  the  jurist,  the  hospital  statist,  may 
each  legitimately  classify  diseases  fix)m  his  own  point  of  view, 
and  for  his  own  purposes,  in  the  way  that  he  thinks  the  best 
adapted  to  facilitate  his  inquiries,  and  to  yield  him  general 
resulta.  The  medical  practitioner  may  found  his  main  divisions 
of  diseases  on  their  treatment,  as  medical  or  surgical;  the 
pathologist,  on  the  nature  of  the  morbid  action  or  product;  the 
anatomist  or  the  physiologist,  on  the  tissues  and  organs  involved; 
{he  medical  jurist,  on  the  suddenness,  slowness,  violent,  or 
unnatural  mode  of  the  death;  the  hospital  statist,  on  the  kind 
of  diseases  which  are  treated  in  its  wards;  and  all  of  these  points 
of  view  may  give  useful  and  interesting  results  (Farr). 

There  is  thus  no  question  on  which  more  diversified  opinions  are 

legitimately  entertained  than  on  that  of  classification.    Although 

it  is  the  aim  of  all  systematic  writers  and  observers  to  arrange  the 

objects  of  study  in  the  most  natural  order  possible,  and  although 

diseases  are  named  as  if  they  were  individual  entities,  yet  they 

{Resent  so  great  varieties  that  they  will  not  admit  of  that  definite 

and,  in  many  respects,  natural  species  of  classification  which  can 

be  made  with  objects  of  natural  history^    Manifest  reasons  of 

eonvenience  and  facility  for  work  can  therefore  be  assigned  as 

file  great  incentive  to  classification ;  and  numerous  reasons  exist 

bt  dassiiying  diseases  in  various  ways: — (1.)  Men  difier  in  their 

estimation   of  the  characters  on  which   difierent  arrangements 

My  be  founded.     (2.)  The  facts  and  phenomena  of  diseases  on 

iriiich  classifications  may  be  made  are  not  all  regarded  from  the 

same  point  of  view.    Most  systems  are  avowedly  artificial^  being 

inranged  with  the  view  to  elucidate  or  support  a  theory,  or 

otherwise  to  effect  a  definite  end.    For  example,  by  classifj'ing 

diseases  and  recording  the  causes  of  death,  the  most  valuable 

information  is  obtained  relative  to  the  health  of  the  people,  or 

of  the  unwholesomeness  and  pestilential  agencies  which  surround 

them    "We  can  take  this  or  that  disease,  and  measure  not  only 

its  destructiveness,  but  its  favourite  times  of  visitation ;  we  can 

identify  its  haunts  and  classify  its  victims."    We  are  able  to 

trace  diseases  also  as  they  perceptibly  get  weaker  and  weaker,  or 

otherwise  change  their  type,  as  some  have  done  from  time  to  time. 

We  know  from  the  valuable  returns   of  the  registrar-general, 

prepared  periodically  by  Dr.   Farr,  that    certain   diseases    are 

de(3easmg,  or  grovring  less  and  less  destructive;  that  certain 
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other  diseases  have  ceased  in  some  measure;  while  other 
diseases  have  exhibited  a  tendency  to  increasa    The  advantagest^ 
therefore,  of  adopting  some  system  of  dassityiiig  diseases,  whiel:^^; 
can  be  put  to  such  useful  practical  purposes,  must  be  obvious  tc^ 
every  one. 

To  Bome  extent  other  systems  are  natural  in  their  ammge-- 
ment,  in  so  far  as  tbey  attempt  to  express  or  exhibit  mmB  of  th© 
natui^  relations  which  subsist   among   diseases;    but   the   mef^^ 
expression  of  one  mau^s  interpretation  of  j^eeuliarities  of  disease  d^M 
the  same  species,  and  the  elevation  of  such  diseases  in  a  classifica- 
tion as  specLlically  distinct,  are  apt  to  be  based  on   insnffident 
evidence  as  regards  natural  i-elations. 

Prmciples  of  ClaflsiflcatioiL — Many  systems  of  Nosolo^  have 
been  adopted  from  time  to  tuue;  and  as  valuable  geneml  prii 
ciples  have  been  adduced  from  some,   the  grounds  on  whii 
diseases  have  been  classified  may  be  briefly  described  under 
following  nine  divisions,  namely: — 

I.   The  iiature  of  tfis  aaeertahied  causes  of  disease.    On 
principle  two  classes  of  diseases  are  recognized,  namely, — ( 
Diseases  arising  from  general  causes  j  {%)  Diseases  arisiDg  froi 
Bjjecific  causes. 

IL  TIte  2^aUhological  states  or  €ondUi4yns  which  aUend  dl 
Tlie  principle  of  this  classification  consists  in  determining  all 
tions  of  the  structure  or  the  chemical  composition  of  parts^  froi 
which  names  are  given  to  the  disease — e,  g,,  pleuritis,  pneumoDij 
&C     The  distinctions  of  Sauvages  were  generally  derived  from 
symptomatic  and  pathological  characters,  or  external  symptoms 
alone;  Cullen,  following  (1792),  adopted  similai*  grounds  of  clojssifi- 
(^tion^  but  with  much  more  comprehensive  views  than  Sauva^ie^ 
a  more  lucid  order,  and  a   happier  simplicity,  he  excelled  ij 
accuracy  of  definitions  all  who  had  gooe  before  him.    His  descrii 
tions  of  disease  received  no  colouring  from  his  theories     They 
faithful  to  nature,  consistent  with  the  knowledge  of  his  day;  and,' 
greatly  in  advance  of  his  time,  his  original  and  inventive  mim 
dwelt  much  on  the  causes  of  disease  in  all  his  reasonings 
explanations  on  medical  subjects.     Aware,  however^  of  the  imper- 
fections of  the  Art  of  Medicine,  he  did  not  attempt  to  arrange 
diseases  according  to  their  proximate  causes,  but  according  to  a 
method  founded  partly  on  their  symptoms,  partly  on  their  causae 
and  pajtly  on  their  seats  (CuRRlE).     A  methodical  arrangemen) 
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of  this  kind  has  generally  been  considered  the  most  desirable,  as 
being  likely  to  bring  together  diseases  corresponding  not  only  in 
some  very  important  relations  as  regards  their  symptoms,  but 
abo  in  the  indications  and  means  of  treatment  which  they  sug- 
gest and  require.  But  it  is  obvious  that  such  an  arrangement 
most  vary  according  to  the  progress  of  knowledge  and  of  opinion ; 
for  a  disease  which  may  at  present  be  supposed  to  depend  upon 
one  pathol(^cal  condition  may  be  found  at  a  future  time  to 
proceed  from  another.  Besides,  the  arrangement  involves  a 
principle  which  tends  to  separate  diseases  bearing  a  striking 
resemblance  to  one  another  in  their  external  phenomena,  though 
depending  on  different  pathological  conditions;  for  example, 
different  species  of  apoplexy  and  epilepsy.  It  is  an  arrangement, 
also,  which  brings  together  diseases  which,  though  belonging  to 
the  same  natural  family,  may  be  respectively  characterized  by 
groaps  of  sjrmptoms  that  do  not  bear  any  very  obvious  resem- 
Uinoe.  Thus  the  haemorrhages  at  once  bring  together  apoplexy 
and  haemoptysis  in  this  classification. 

IlL  The  properties,  powers,  orfimdions  of  cm  organ  or  system 
of  organs  being  deranged,  dictates  a  classification  in  which  the 
most  prominent  effects  or  phenomena  of  morbid  states  are  con- 
sidered as  the  disease — e.  g.,  palpitation,  diarrhoea.  It  is  an 
anangement  which  brings  diseases  into  approximation  with  one 
another  according  to  the  part  of  the  body  principally  affected 
and  the  function  principally  disturbed. 

When  disease  consists  in  perverted  powers  or  functions  it  is 
then  denominated  a  dyna/mic  affection  or  disorder.  When  it 
depends  on  change  of  structure  it  is  termed  an  organic  lesion  or 
disease. 

This  third  basis  of  classification  is  Physiological,  and  was 
idopted  by  Drs.  Young  and  Mason  Good  in  imitation  of 
Ploucquet,  of  Tubingen.  It  has  been  the  most  popular  arrange- 
ment of  diseases,  and  perhaps  the  best  adapted  for  lectures, 
or  for  treatises  on  the  practice  of  physic,  because  it  brings  to- 
gether the  different  diseases  of  the  same  organ,  and  of  those 
organs  most  intimately  related  to  one  another;  but,  to  profit 
by  the  arrangement,  the  student  must  be  previously  instructed  in 
the  general  doctrines  of  disease. 

IV.  The  diseases  comprehended  under  the  two  latter  principles 
of  dasmfication  are  sometimes  inaccurately  and  loosely  brought 
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together  under  the  heads  of  Structural  and  Funeiianal  i^H 
The  diseases  of  function,  for  instaoce,  being   made  to  e^H 
the  neiiT'oses,  haimorrhages^  and  djvpsies;   while  injfammati 
t'U^Tcle,  cancer,  wslanosU,  hjpertrophy,  and  airofhy  are 
subordinate   classes  of  tho  diseases  of  structure.     Tlie 
of  function  embrace  all  those  diseases  in  which  the  actioni 
secretion,  or  the   sensation,  of  a  part  is  impaired,  without 
primaiy  alteration  of  structure  of  tlie  organ  or  tissue  affei 
ao  far  as  our  imperfect  means  of  research  can  ascertain.    Thj 
mmim,  caialepmf,  neuralgia,  am  Tieuroses  of  the  bnun  or 
portions  of  the  nervous  system.     ColiCf  voviiting,  diarrliom, 
constipatiou  are  neuroses  of  the  ahmentary  canal;   and  so 
of  other  parts.     Btrnnor-rhage,  or  the  efiuaion  of  blood,  and  d\ 
sies,  or  an  effusion  of  water  into  the  shut  cavities  of  the 
as  that  of  the  head,  chesty  or  abdomen,  are  also  insi 
functional    disease.      Such    are    the    grounds    of    cl 
aflopted  by  the  late  Dr.  Williams^  of  St  Thomas's  Hospi 
London. 

V,  A  basis  of  classification  has  been  adoptedj  founded  on 
pathdogiml  nature  of  the  different  morbid  processeBt  but  tli 
arrangement  of  the  orders  and  subdivisions  are  determined  b 
the  anatomical   arrangement  of  the  textures  and  organs  of  th 
animal  body,  as  originally  developed  by  Bichat. 

Such  is  the  principle  and  mode  of  classification  adopted  by 
Craigie  (1836). 

yi.  A  ground  of  classification  exists,  having  reference  to 
general  nature  and  localization  of  the  marhid  states.     It  compS 
bends    three    classes, — (L)    Diseases  which    occupy  the    whc 
system  at  the  same  time,  and  in  which  all  the  functions 
simultaneously  deranged     These  have  been  named  general 
eases,   such  as  fevers.     (2.)    Constitutional   affections,  mean 
thereby  diseases  which  display  themselves  in  local  lesions  in 
part,  or  in  several  parts  of  the  system,  but  not  in  all  parta 
the    same    time — e^g.^  rheunmtism,    gout.      (3.)    Local    moi 
processes. 

Such  is  the  classification  adopted  by  Dr.  Wood,  of  Penni 
vania  (1847). 

VII,  Applying  the  principles  of  a  purely  humoral  pathoh 
we  have  a  classification  consisting  of, — 

a,  Fevers,    b.  DyscrasiEe— e.  g.,  tabea,  chlorosis,  scorbutus,  d^vf 
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diabetes,  pycemia,  tvherculoaia,  carcinoma,    c.  Constitutional  dis- 
eases, induced  by, — (I.)  Specific  agents;  (2.)  Vegetable  substances. 
Such  is  Wunderlich's  arrangement  of  diseases  (1852). 
Vni  M.  de  Savignac,  Professor  of  Clinical  Medicine  at  the 
Naval  School    of   Toulon,   has   recently   (1861)   propounded  a 
Nosological  arrangement   (which    he    considers  a  natural  one) 
founded  on  what  he  believes  to  be  the  "elements"  of  disease. 
His  so-called  "elements"  seem  to  be  vague  general  expressions, 
or  names  to  denote  the  leading  phenomena  of  diseases,  or  the 
unknown  cause  of  such  phenomena.    To  each  of  the  classes  he  so 
defines,  the  question  would  at  once  suggest  itself,  and  require 
solution,  as  to  what   the    "element"    may  be  on  which  the 
particular  class  is  made  to  stand  alone.      At  first   sight,  the 
doctrine  of  "elements"  in  disease  is  sufficiently  complex,  but 
the  application  of  the  doctrine  by  Professor  Savignac  is  simple 
enough,  and  is  made  to  give  an  appearance  of  shape  and  com- 
pleteness to  a  systematic  arrangement.      He  merely  subjoins 
the  word  "element"  to  an  adjective  formed  from  the  name  of 
each  class  of  diseases.    Thus  the  class  Neuroses  is  distinguished 
by  the  neuroaic  element;  the  class  Rheumatalgise,  by  the  rhevr- 
tmtic  eleme^it;  the  class  Dyscrasise,  by  the  dyscrasic  element,  and 
so  on  to  the  number  of  fourteen  classes.     In  the  formation  of 
orders,  genera,  or  groups  of  diseases  under  this  classification,  no 
fixed  principle  can  be  recognized. 

IX.  Dr.  Stark,  of  Edinburgh,  has  recently  (1864)  proposed  an 
arrangement,  embracing  sixteen  classes,   namely, — (1.)    Fevers; 
(1)  Diseases  of  the  brain,  &c. ;   (3.)  Diseases  of  the  heart  and 
organs  of  circulation ;  (4.)  Diseases  of  organs  of  i-espiration ;  (5.) 
Diseases  of  organs  of  digestion ;  (6.)  Diseases  of  urinary  organs ; 
(7.)  Diseases  of  organs  of  generation ;   (8.)  Diseases  of  organs  of 
locomotion;  (9.)  Diseases  of  skin  and  cellular  tissue;   (10.)  Dis- 
eases of  uncertain  seat;   (11.)  Malformation;   (12.)    Debility  at 
birth,  and  premature  birth;  (13.)  Old  age;  (14.)  Sudden  deaths; 
(15.)  Violent  or  unnatural   deaths;    (16.)  Causes  not  specified. 
Such  a  classification  seems  to  ignore  all  progress  in  pathology. 
There  is  scarcely  a  fatal  case  which  does  not  imply  disease  in 
many  organs  of  the  body ;  so  that  classification  conducted  on  the 
plan  proposed  by  Dr.  Stark  is  inconsistent  with  any  intelligible 
principle  of  arrangement.    That  the  classification  is  put  forth  as 
one  which  will  "never  hereafter  require  to  be  amended"  is  a  very 
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doubtfal  recommendatioa  in  this  age  of  pro^ss,  and  more  €S] 
ciaJly  in  connection  with  a  science  bo  progressive  as  medicina 
None  of  these  nine  principles  of  ckssificatioa*  lead  to  a 
fectly  philosophical    or    purely    natuTal    classLfication,    bec^i 
diseases  are  not  yet  sufficiently  understood  to  pennit  U8  to 
clearly  their  mutual  relations;  and  the  best  recommendation 
any  one  of  them  would  be  a  negative  one — namel}^  that  of  doing 
the  least  possible  violence  to  our  very  imperfect  knowledge  regard- 
ing the  natural  affinities  or  alliances  of  diseases,  of  which  we  ha^ 
at  present  only  a  sort  of  instinctive  recognition.   But  the  tendei 
of  modern  investigations  by  the  varied  instruments  and  m&th 
of  research  proves  that  many  diseases  hitherto  supposed  to 
altogether  functional  are  really  accompanied  with  changes 
structure,  either  of  an  anatomical,  physical,  or  chemical  kind, 
is  therefore  not  unreasonable  to  anticipate  that  all  the  so^cmll* 
functional  maladies  will  be  found  to  depend  upon  some  com 
tant  alteration  of  structure;  and  when  we  are  unable  to  del 
an  alteration  either  of  the  aoHd  or  fluid  parts  of  the  body, 
cases  where  the  existence  of  disease  cannot;  be  doubted^  we  ^* 
attribute  our  failure  to  the  imperfection  of  our  means  and 
struments  of  observation,  or  our  modes  of  using  theoL     In  the 
present  state  of  our  knowledge,  however,  there  are  diseases  which 
have  baffled  the  attempts  of  the  morbid  anatomists  to  associate 
them  with  structtiral  changes  of  a  characteristic  or  constai 
kind*    Some  convulsive  diseases  of  the  nervous  system  ajie 
this  chiss. 

In  the  present  imperfect   state  of  our  knowledge,  therefore, 
diseases  cannot  be  philosophically  classified,  nor  armnged  accorij 
ing  to  natural  or  true  pathological  relations,  dependencies^  d 
aUiaojoea      Nevertheless,  a   great  advantage    inevitably  results 
from  the  institution  of  nosological  classes  and  orders,  ou  aecou 
of  the  necessity  which  every  such  attempt  imposes  on  those  wl 
engage    in    it,  of  marking    very  accurately  the    character 
phenomena  of   particular  diseases;    and   every  one  acquaint 
\vith  the  progreas  of  natui-al  history  must  know  that  the  study 
of  details,  and  the  repeated  attempts  to  systematize  them,  have 
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*  A  Commltitee  of  thb  Boyal  College  of  PhjraidsM  of  London  ii  mt  preieiit  flS64) 
fit  work  tipoa  a  schemo  of  d&fining  and  elaasifying  diaeascB^  wHcli  it  ia  to  b©  hoped 
tD^y  \m  au  improvement  upon  th&t  of  Dr.  Farr'a,  coniisteat  with  the  progrsm  < 
medical  scieiice. 
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matoally  promoted  and  supported  each  other.     It  is  the  same 
with  regard  to  diseases,  as  Cullen  justly  observed;   and  if  a 
Methodical  Nosology  cannot  be  rendered  perfect,  it  is  a  certain 
proof  that  for  the  time  being  the  details  of  which  it  must  be 
composed  are  neither  accurate  nor  complete,  and  are  not  likely 
to  be  so  till  attempts  to  observe,  investigate,  and  systematize 
have  made  some  further  progresa    Every  attempt  to  reduce  to 
system  tends  to  enlarge  our  stock  of  facts;  and  though  we  may 
M  to  obtain  a  perfectly  philosophical  arrangement,  yet  the  very 
attempt  to  attain  it  must  be  of  advantage,  by  leading  to  useful 
discassions  regarding  the    Pathology  and    History  of   diseases 
(Cullen).    No  one  could  be  more  convinced  than  Cullen  was, 
that  "perfect  division  and  definition  is  the  summit  of  human 
knowledge  in  every  department  of  science,  and  requires  not  only 
the  clearest,  but  the  most  comprehensive  views,  such  as  (with 
respect  to  diseases)  we  can  arrive  at  only  by  often  repeated 
attempts  and  much  study."    A  no  less  distinguished  pathologist 
— M.  Bayle — ^in  discussing  the  difficulties  connected  with  classifi- 
cation, recommends  us  "  to  follow  the  plan  which  presents  fewest 
imperfections,  remembering  that  the  determination  of  specific 
characters  is  what  is  most  essential  in  Nosology,  arrangement 
being  the  least  important;  for  each  arrangement  will  have  its 
defects,  will  present   its  deficiencies,  and  exhibit  some  forced 
approximations."    Every  plan  of  arrangement  ought,  therefore, 
to  be  accepted  for  what  it  is  worth,  and  appreciated  at  its  true 
value;  namely,  as  to  how  far  it  fulfils  the  object  for  which  it 
was  mainly  devised.     Cullen,  also,  in  his  lectures  and  in  his 
Writings   on  this  subject,  everywhere  speaks   with  the  utmost 
modesty  and  diffidence,  and  endeavours  at  all  times  to  impress 
npon  l^e  mind  the  fact  that  Nosology,  like  other  branches  of 
medical  science,  must  necessarily  be  progressive  in  its  advance- 
ment; and  that  it  is  only  by  fi:^uent  and  multiplied  trials  that 
it  can  be  brought  to  any  degree  of  perfection. 

A  perfectly  philosophical  or  natural  system  of  classification 

aims  at  having  the  details  of  its  plan  to  agree  in  every  respect 

with  the  facts  as  they  exist  in  nature,  and  to  be  as  it  were  a 

"  translation  of  the  thoughts  of  the  Creator  into  the  language  of 

man."    To  effect  this  end,  arrangements,  as  they  naturally  exist, 

require  to  be  traced  out,  not  devised.    The  tracts  in  which  such 

a  pursuit  must  be  followed  up,  and  in  which  our  knowledge  is  as 
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yet  rieficient,  may  be  shortly  indicated  undei'  the  followmg  4^^| 
nauiely : —  ^^B 

(1.)  The  affinities  or  alliances  of  diseases  with  emh  other,  (S 
The  morbid  anatomy  of  diseased  parts.  (3.)  The  communicatidl 
propagation,  inoculation,  generation,  development,  course,  and 
spontaneous  natural  termination  of  diseases.  (4.)  The  connection 
of  the  phenomena  recognized  during  life  with  the  facts  of  morbid 
anatomy.  (5*)  The  geographical  distribution  of  diseases.  (Sfl 
The  aucce.ssion  of  diseases,  so  far  ns  they  can  be  traced  tbrou^ 
past  ages;  tbe  peculiarities  they  have  exhibited  at  different 
periods  in  the  world's  history,  or  within  comparatively 
cycles  of  years. 

But  the  time  has  not  yet  come  for  a  classification  on  a  basis 
comprehensive — simply  because  the  material  does  not  yet  e: 
and  attempts  to  make  so-called  "natural  systems  of  arrangemeiJ 
must  end  in  diaappointment,  on  account  of  the  uncertain  a] 
fluctuating  data  on  which  they  must  be  based*     Such  att^^mi 
are  apt  to  suggest  the  serious  question,  '*  Whether  such  NosoL 
promotes  or  retanls  the  progress  of  Medicine  ? " 

Present  State  and  Aim  of  Nosology,— The  most  distinguishi 
physicians  and  statists  now  living  are  at  present  lending  thetf 
joint  aid  to  obtain  a  nomenclature  and  classification  of  diseases 
which  can  be  applied  to  the  wants  of  the  civil  and  militaiy 
population  in  every  country.  Our  eminent  statist,  Dr.  William 
Farr,  de\^sed  a  system  of  Nosology  which  has  been  discussed  at 
several  meetings  of  the  Statistical  Congress  of  the  Great  Powers 
of  Europe,  convened  for  the  purpose,  amongst  other  businea*?,  M 
devising  and  adopting  an  uniform  system  of  nomenclature  Iot 
recording  diseases  and  the  causes  of  death  from  thorn.  Convened 
by  the  Government  of  the  Emperor  of  the  French,  the  Congrn 
met  in  Paris  on  the  10th  of  September,  1855^  when  a  nomen- 
clature of  tlie  causes  of  death  was  agreed  upon,  essentially 
same  as  that  used  in  England  and  Geneva.  Subsequent  anun| 
menis  were  made  at  a  second  CoDgress.  held  at  Brussels, 
hold  a  third  at  Yienna.  At  that  third  Conference,  in  1857,  » 
n&nienclatuTe  substantially  uniform  was  agreed  upon  for  afloption 
in  all  the  states  of  Europe ;  and  fatal  cases  were  to  be  registered 
on  an  uniform  plan*  A  definite  dusmjication,  however,  is  still 
undetermined  ;  hut  a  classification  nearly  the  same  as  the  English 
one  has  been  adopted  in  Bavaria,  and  seems  to  be  making  its 
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^ay  among  practical  men  in  Germany.  The  same  classification 
ajiid  nomenclature  have  been  recently  adopted  in  America.  The 
j^ustrians  also  seem  to  approve  of  the  separation  of  the  zymotic 
diseases  from  the  others. 

The  War  Office  of  this  country,  in  the  statistical  changes 
recently  introduced  into  the  Army  Medical  Department,  has 
adopted  the  rumienclature  of  diseases  agreed  upon  at  these 
International  Conferences,  together  Ti^ith  the  classiJiocUion  used 
by  the  Registrar-General  of  England. 

This  nomenclature  and  classification  is  given  in  the  succeed* 
iog  chapters.  It  is  adopted  simply  because  it  is  at  present  prncti- 
cally  the  most  useful  Nosology;  because  its  nomenclature  has 
been  agreed  upon  as  that  to  be  used  in  every  country  of  Europe ; 
because  it  has  been  ordained  to  be  used  by  the  War  Office 
authorities  of  our  own  country,  in  the  Medical  Returns  of  Her 
Majesty's  British  and  Indian  armies;  because  its  practical  bear- 
ings tend  to  elucidate  great  and  comprehensive  questions  con- 
nected with  public  health,  as  well  as  many  practical  questions 
relating  to  diseases;  because  it  tends  to  demonstrate  on  a  great 
scale  conditions  that  are  injurious  or  fatal  to  the  life  of  man; 
and  because,  by  thus  pointing  out  such  conditions,  it  contributes 
to  remove  the  evils  which  tend  to  shorten  human  life  in  town 
and  country,  and  impair  the  strength  of  our  Armies  and  our  Fleet 
Yet,  with  all  these  advantages,  the  system,  like  every  possible 
system,  has  its  defects,  especially  when  employed  in  any  attempt 
to  group  together  diseases  which,  though  rarely  proving  fatal, 
occasion  a  great  amount  of  sickness,  consequent  inefficiency,  and 
losses  of  strength  among  bodies  of  men.  Diseases  also  are 
undoubtedly  grouped  together  in  it  which  have  no  natural 
alliance.  Diabetes  is  not  necessarily  a  disease  of  the  kidney ; 
neither  are  phymosia,  parapfiymx>8i8,  stricture  of  the  urethra,  and 
ordikis  necessarily  eTUhetic  diseases;  or  tonsillitis  and  parotitis 
necessarily  miasmatic.  Diseases  also,  whose  pathological  natures 
are  certainly  similar,  are  widely  separated — some  surely  inad- 
vertently— for  example,  gout  and  rheumatism.  These  two 
diseases  were  brought  together  in  the  previous  edition  of  this 
work,  under  "constitutional  diseases,"  and  will  be  again  con- 
sidered together  under  this  head 

Although  practical  medicine  will  never  submit  to  be  fettered 
by  strict  nosological  distinctions,  yet  in  st^dying  the  Science  of 
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iMedicme  fystemaKcallj»  a  methodxcal  nosolooy  ought  to 
Px^^arded  ns  a  table  of  reference  to  aid  the  student  in  nammg 
diseases,  and  so  preserying  uniformity  in  liis  records  and  diag- 
nosis, and  a  system  to  guide  him  generally  in  acquiring  a  know- 
ledge of  his  profession,  especially  with  reference  to  the  practical 
questions  of  the  day.  The  Nosology  of  Dr,  William  Farr  ought, 
therefore,  to  be  accepted  simply  as  a  contrivance  to  aid  us  in 
giving  the  same  name  to  similar  conditions  of  disease,  in  the 
belief  that  a  system  of  some  kind  m  better  than  no  system  what- 
ever, mox^  especially  if  the  defects  of  the  pai-ticular  system 
adopted  are  understood  and  explained.  Pathology,  we  know,  is 
yet  too  young  to  base  a  scientific  classification  upon ;  but  as  the 
science  advances,  so  must  Nosology.  One  gi^at  step  indeed  haa 
been  accomplished;  for  notwithstanding  the  diflerences  of  doc- 
trine which  pmvail  in  the  Science  of  Medicine,  there  is  at  present 
an  agi-ecinent  all  over  Europe  to  designate  diseases  uniformly; 
and  tlntfi  far  Nosology  is  of  indispensable  use  in  reference  to  the 
deftnifion'  and  nrnnendalure  of  diseases.  But  there  are  many 
nice  questions  which  always  will  arise  relative  to  the  nature  of 
diseases,  on  which  it  is  in  vain  to  expect  physicians  and  statists 
to  agree  unanimously ;  and  tlierefore  no  perfect  system  even  of 
naming,  far  less  of  classifying,  the  diseases  of  mankind  cmn  we 
ever  hope  to  see  realized  On  the  other  hand  agiiin,  we  have 
every  reason  to  hope  that,  by  the  nmnerous  inquisitive  researches 
of  the  day,  Patliology  and  Nosology  will  grow  even  more  rapidly 
than  it  has  hitherto  done.  The  mere  enumeration  of  diseases 
htm  almost  doubled  since  Cullen's  Nosology  was  written ;  while 
our  knowledge  of  facts  relating  to  disease  has  greatly  more  than 
doubled  Cullen*s  Nosology  became  effete  and  useless  at  lasti 
under  the  pressure  of  increasing  knowledge  aoiuired  and  effected 
with  resources  very  inferior  to  tliose  we  now  possess,  and  far  less 
e^ttensive*  So  we  may  legitimately  entertain  the  hope  that  the 
Statistical  Nosology  here  adopted  will  sooner  fall  into  disi-epute 
tlian  even  CuUen's  did,  because  there  is  every  reason  to  expect 
that  pathological  knowledge  will  extend  more  rapidly  than  it  has 
hitherto  done. 

Looking,  therefore,  to  the  experience  of  the  past,  it  cannot  with 
any  i-eason  be  urged  that  systematic  arrangements,  if  consistent 
with  existing  knowledge,  ever  cramp  or  hamper  a  man  in  carry- 
ing out  scientific  investigations;   on  the  contrary,  they  enable 
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him  to  see  more  clearly  in  what  direction  his  labour  must  be 
advanced,  and  demonstrate  more  forcibly  than  otherwise  the 
deficiencies  of  his  knowledge. 


CHAPTER  IL 

TABTJLAB  VIEW  OF  THE  CLASSES  AJSfD  ORDERS  OF  DISEASES 
ACCORDING  TO  THE  NOSOLOGY  OF  DR.  FARR. 

CLASS  L— Z^otie  BiBeases.    Zymotici  (C^/ui},  leaven) — Diseases 

^ai  are    either    epidemic,  endemic,  communicable,  inoculable, 

capable  of   propagation  from  existing  foci,  or    of  generation; 

iuduoed  by  a  specific  material,  which  may  be  named  a  poison, 

OT  by  the  want  of  food,  or  by  its  bad  quality.     In  this  dass  there 

are  four  orders  of  diseases,  namely : — 

Obdeb  1.  Miasmatic  Diseases — Miaamatici  (jitaafia,  stain, 
defilement). 

Order  2.  Enthetic  Diseases— ^nf^ici  {ivOirog,  put  in, 
implanted). 

Order  3.  Dietic  Diseases— 2)i«^ici  (8(aira,  way  of  life,  diet). 

Order  4.  Parasthc  Diseases — Pa/raaitici  lirapaijirog,  par- 
asite). 

CLASS  IL— Constitational  DiseassB.  Cachectici  (icaxe^fa,  ill-health, 
bad  habit  of  body) — Sporadic  diseases;  affecting  several  organs 
in  which  new  morbid  products  are  often  deposited  or  grow. 
These  diseases  are  sometimes  hereditary,  and  developed  in  the 
course  of  nutrition  and  processes  of  life ;  but  they  are  not  capable 
of  direct  propagation,  communication,  inoculation,  or  generation. 

Order  1.  Diathetic  Diseases — DicUhetici  {SiaOeaiQ,  condition, 


Order  2.  Tubercular  Diseases— Pfe^Amci  (^Oiaic,  wasting 
away). 

CLASS  nL— Biseaaes  in  the  courBe  of  which  Lesions  tend  to  he 
localiied.  Monorganid  (jjL6vog,  alone,  without  others;  opyavov, 
organ) — Sporadic  diseases  in  which  the  functions  of  particular 
organs  or  systems  are  disturbed  or  obliterated,  with  or  without 
inflammation;  sometimes  hereditaiy. 

Order  1.  Brain  Diseases — Cephalid  (kc^oX)),  head). 
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Obder  2.  Heart  Diseases — Cardiaci  {KapSia,  heart). 

Order  3.  Lung  Diseases — Pneumonici  (irvev/iwv,  lungs). 

Order  4.  Bowel  Diseases — Enteric  (ivrspov,  intestine). 

Order  5.  Kidney  Diseases — Nephritici  (v£^/ooc,  kidney). 

Order  6.  Gennetic  Diseases — AicUnci  (alSoTa,  pudenda). 

Order  7.  Bone  and  Muscle  Diseases — Myostici  (jivq,  muscle; 
oKiov,  bone). 

Order  8.  Skin  Diseases— £7Arofici  (x/><ic,  skin). 

[Order  9.  Eye  Diseases.] 

[Order  10.  Ear  Diseases.]* 

CLASS  rv.— Developmental  Diaeases.  Metamorpkici  (jurafiop^' 
cif(nc>  change  of  form) — Special  diseases,  the  incidental  i-esidt  of 
the  formative,  reproductive,  and  nutritive  processes. 

Order  1.  Developmental  Diseases  of  Children — Paidici 
(iraiita,  youth). 

Order  2.  Developmental  Diseases  of  Women — Gyniaci 
{yvvfj,  woman). 

Order  3.  Developmental  Diseases  of  Old  People — Geratici 
(yii/oac,  old  age). 

Order  4.  Diseases  of  Nutrition — Atropkid  (arpo^ta,  atro- 

CLASS  v.— Lesions  from  Violence  tending  to  sndden  Death.  Thana- 
tici  (fiavaroi,  violent  deaths).  These  lesions  are  the  evident  and 
direct  results  of  physical  or  chemical  forces,  acting  either  by  the 
will  of  the  sufferer,  of  other  persons,  or  accidentally. 

Order  1.  Accident — Tychici  (rux»?,  chance). 

Order  2.  Battle — Polemici  (iroXi/iog,  a  battle,  fight). 

Orders.  Homicide — A7idrophonici\  (ai^r/p,  man;  auroc,  self; 

Order  4.  Suicide — Autophonici      J  ^oi/cvcn,  I  murder,  kill). 

Order  5.  Execution — Demiotici  (Sij/ntirijc,  executioner). 

Order  6.  Punished. 

*New  names,  or  names  transposed  by  the  author,  have  been  put  within  brackets. 
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CHAPTER  III. 

TABULAR   VIEW  OF  THE  CLASSES,   ORDEBS,  AND  NOMENCLATURE 
OF  DISEASES. 


CLASS  I^Zymotic  Biseases.    Zymotid. 
Obder  1.   Ml/^hatic  Diseases — Miasmatici. 


Latdt  Njjoa. 

Frkkch  NAMxa 

Gkbkak  NAMxa. 

VarioIiL 

SmaU-pox. 

Variola. 

Wahre  oder  Menschen- 

Tirioloidet. 

Modified  imaU-pox. 

Yarioloide. 

pocken,    oder    Men- 
schen-Blattem. 

Finedk. 

Chicken-poz. 

Varicelle. 

Wasser-Blattem. 

Vifiuii. 

Miliaiy  feyer. 

Miliaire. 

Frieael. 

lforl»E 

Measles. 

Ma$em. 

SearijOiflt. 

Scarlet  fever. 

Scarlatine. 

Scharlach  Fleber. 

Angina  Maligna  is  unclnded  in  Scarlatina. 

Totuilfitis. 

Quinsy. 

Esquinancie. 

Mandelbr&une. 

Diphtheria. 

Diphtheria. 

Diphth&ite. 

Racbencroup. 

PooCitii. 

Mmnpe. 

Oreillon. 

Cynmaehe  trachealia. 

Croup. 

Croup. 

Croup. 

VertuMOB, 

Whopping-oongh. 

Coqoeluehe. 

Keuchhusten. 

FefcmTyphoidea. 

Typhoid  fever. 

Fi&vre  typhoide. 

^     Becnrrens. 

Belapsiog  fever. 



,,     Typhus. 

Typhus  fever. 

Typhus. 

Typhus. 

^     Intermittons. 

Ague. 

Fi^vre  Intermittente. 

Wechselfieber. 

,9     Remittens. 

Remittent  fever. 

„     Rdmittente. 

Remittent-Fieber. 

y,     Icterodes. 

YeUow  fever. 

„     Jaune. 

Gelbcs  Fieber. 

,,     Continua. 

Continued  fever. 

Synoque. 

CAAes  of  Fever  aiisiDg 

from  Intemperance  are 

not  to  be  included  under  this  head,  but  are  to  be 

entered  as  Ebriositas  (Class  I.,  Order  8). 

OpIitbtlmU. 

Ophthalmia. 

Ophthalmic. 

Augenentsundung. 

Erysipela.. 

Erynpelas. 

ErysipMe. 

Rose.  Rotblauf. 

Erytiema. 

Erythfeme. 

Bothe. 

PySEIBUL 

Purulent  infection. 

Pyoh^mie. 

EiterBeber. 

Gangneoa  iiosocomia]i8.Hospital  gangrene. 

Gangrdne  dliopitaL 

Hospitalbrand. 

tfetria. 

Childbed  fever. 

Fifevre  puerperale. 

Kindbettfieber. 

Pestis. 

Plague. 

Peste. 

Pest. 

Antliru. 

Carbuncle. 

Anthrax  Malin. 

Carbunkel. 

FnruncoliM. 

BoiL 

„       Benin. 

Blutgeachwiir. 

lofltMnza. 

Influenza. 

Grippe. 

Grippe. 

I>y*nteria. 

Dysentery. 

Dyssenterie. 

Ruhr. 

Diarrfaoea. 

Diarrhoea. 

Diarrh6e. 

Durchfall. 

Cbolerabiliosa. 

Cholera. 

Cholera. 

Cholera. 

n      ipasmodica. 

Asiatic  cholera. 





Order  2.  Enthetig  Dise/uses — EntheticL 

Sjphilis  primaria.  Primary  syplulis.  Syphilis  primitive.         Primare  Syphilis. 

n       secundaria.      Secondary  syphilis.  „      secondaire.        Secundare  Syphilis. 
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EXGLIBH  NAMXa 

Iritis  STphilitica. 

Irito. 

Entz&ndung  der  Begen- 

Iris. 

QonorrhcBa. 

GoQorrhcaa. 

Gonorrh6e. 

Tripper. 

Phymosia  et  paniphy 





mo«..« 

Bubo. 

Bubo. 

Bnbon. 



Orchitis. 

SweUed  testicle. 

Orohito. 

Hodenentziindung. 

Strictora  UrethrsB. 

Stricture. 

Ur6thiostdnie. 

Verengemng  der  Ham- 
rdhre. 

£otuiiia« 

Glanders. 

Morve. 

Hots. 

Babies. 

Hydrophobia. 

Hydrypholne. 

Wasserscheii. 

Necosia. 

Infection  by  puncture 

Infection  par  piqiie  de 

Sections  gift  Oder  Wun- 

in  dissection. 

dissection. 

den. 

Postula  Maligna. 

MaUgnant  pustule. 

Pustule  maligne. 

MilzbrandcarbunkeL 

Lepra. 

Leprosy. 

Upro. 

Aussatz. 

Obber  3.  DiETic  Diseases— 2)t0^ia. 

Febris  k  fame. 

Fifevre  de  Sum. 

Hungerfieber. 

Scorbotos. 

Scurvy. 

Scorbut 

Scorbut 

Porpnra. 

Land  scurvy. 

Purpura. 

Purpura  oder  Blutfie* 
cken  Erankheifc. 

Bachitis. 

Bickets. 

Bachitisme. 

Englische  Krankheit. 

BroQchocele. 

Bronchocele. 

Bronchocele. 

Eropf. 

Cretinism. 

Cretioisme* 

Ergotismos. 

Ergotism. 

Ergotisme. 

Mutterkomvergiftong. 

Ebriositas. 

Intemperance. 

Alcoholisms. 

Tnmksncht  oder  Sa&- 
ferdyskrane. 

Order  4.  Parasitic  Diseases- 

'ParasiticL 

Apbths. 

Thrush. 

Aphthe. 

Schwftmmchen. 

Porrigo. 

Porrigo. 

Eopfgrind. 

Scabies. 

Itch. 

Scabies  on  Gale. 

Erutse,  MUbenkriUxe. 

Phthiriasis. 

Lousiness. 

Phthiriase. 

Lausesncht. 

Vermes. 

Worms. 

Entozoaires. 

Wurmsucht. 

Hydatids. 

Hydatides. 

Hydatiden,  Echinoooc- 

cus. 

bominis. 

TasDia  Solium. 

Tape  worm. 

T^nia  (ver  solitaire). 

Bandwurm. 

Strongilus  Gigas. 

Strongle  g6ant 

Ascaris  Lambri- 

Bound  worm. 

Ascaride  lombricolde. 

Spulwonn. 

coides. 

Ascaris  Vermicalaris. 

„      vermiculaire. 

Fadenwurm. 

Draconculas. 

Guinea  worm. 

Guineawurm. 

iSee  text  far  a  mort 

1  eompkU  numeration.) 

CLASS  IL— Constitational  Diseases.    Cachedici. 
Order  1.  Diathetic  Diseases — DicUheticu 

Podagra.  Gout  Goutte. 


[Bheumatismus.]  [Rheumatism.] 


[Rheumatisme.] 


Gicht 
[Rheumatismos.] 


•  If  the  result  of  OonorrhoBa. 
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UnrNAMH. 

EsouaH  Najohl 

FasarcH  Naxis. 

OutXAH  KAXES. 

ism^ 

— 

Anb^mle. 

filntarmnth,  Bleioh- 
socht. 

[DiabetaiMellitaa.] 

[Diabet6.] 

[Harnruhr.] 

[ArtlUM.] 

[Spumodic  asthma.] 

_. 

Asasiiti. 

Dropsj. 

Hydropisie. 

Wasserancht. 

Cancer  (soft). 

Enoephaloid. 

Icidca. 

CaraDoma  alreolare. 

„     (coUoid). 

„     alr^obure. 

Alyeolarimibs. 

„     (osteoid). 

„     oet^olde. 

Knochenkrebs. 

CirdDomi  epitbeluk. 

„     (epithelial> 

„     epithelial 

Hantkrebs,  Epitheliama. 

Sdntona. 

„     (scirrbas). 

S<]nirre. 

Schirrbns. 

Mdiootu. 

M^Ianose. 

Helanose,  Schwarzer 
Krebs. 

LapM. 



LnpoA. 

Wasserkreba. 

Noouu 

Canker. 

Noma. 

Gugnena  senilia. 

D17  gangrene. 

Gangrdne  senile. 

Trockner  Brand. 

ObDEB  2.    TUBERCUIAB  DISEASES— PMwiO. 

Senfola. 

Serofnla. 

Scrofule. 

Scropbeln. 

AbioasasPsouitiB. 

Psoas  abscess. 

Abacus  da  psoas. 

Lendenmnakelabscess. 

Tabercnlose. 

Tabercnlose  BanohfeU- 

M. 

entzundnng. 

Paitooitii  taberenlosa.  Tabercolar  peritonitis.  Peritonite  tnbereolense.  

Fhtlou  Pobnonalis.     Consumption.  Phthiae.  Schwindsncht 

BenoptTsis.  Spitting  of  blood.  H6moptjsie.  Blatspeien. 

lUmoglitb  tobercoloaa.  Tabercolar  menin^tis.  Meningite  tabercoleQse.  — ^ 

OiiSS  m— Local  BiseaseB.  Monorganid. 


Order  1.  Diseases  op  the  Nervous  Systkm- 

-Cephalici 

Moiogitia. 

Inflammation  of  the 
membranes  of  the 
brain. 

Meningite. 

Meningitis. 

E]Kq>haIitia. 

Inflammation  of  the 

Enc^phalite. 

Gehimentziindung  and 

brain. 

Acnter  Wasserkopf. 

(Incladmg  acnte 

Hjdrocephalns.) 

Vjditii 

Inflammation  of  the 

My^ite. 

Eackenmarkentzlin- 

spinal  cord. 

dang. 

Awleiia. 

Apoplexy. 

Apoplexie. 

Schlagflass,   Nervcn- 
schlag. 

fwaljat. 

Palsy. 

Pandysie. 

L&hmung. 

^^ywaptans. 

Shaking  palsy. 

Zitterkrampf. 

Cbo««L 

St.  Titos'  dance. 

Choree  (danse  de  St.     Veitstana. 

Gay). 

^^^irinm  Tremena. 

Brain  ferer  of  dnmk- 
arda. 

Saiiferwahnainn. 

iTaaii. 

Madness. 

FoUe. 

Manie. 

Monomania. 

Monomania. 

Monomanie. 

Monomania. 

^>eineDtia. 

Mental  imbecility. 

D6mence. 

Unsinuigkeit. 

^Piki«a. 

Epilepsy. 

Epilepsie. 

FaUaacht. 

^yrteria. 

Hysteria. 

Hysteric. 

Mattersucht. 

'I'etamja. 

Lodgaw. 

Tetanos. 

Starrkramp^ 

CoaTTilsio, 

CooToluons. 

Conrolaions. 

Kriimpfe. 

E^pu, 



Eclampsie. 

Kramf  der  Gebarenden. 
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Ehoush  Namxb. 

Fbbich  Namxb. 

GsaxAvKAMia. 

Laiyngismas. 



Laryngisme. 

Cephalsa. 

Cephal6e. 

Kopfschmerx. 

Keonlgia. 

Neuralgia. 

K6vralgie. 

Neuralgic. 

Caedtas. 

Blindness. 

C6cit6. 

Blindheit 

Otitis. 

Inflammation  of  the 

Ear. 
Deafness. 

Otite. 

Ohrenentz&ndung. 

DjaecoBa. 

Surdity 

Taubheit 

Order  2.  Diseases  op  the  Circulatory  System- 

—CardiacL 

Carditis. 

Inflammation  of  heart.  Cardite. 

Herzenta&ndung. 

Pericarditis. 

Inflammation  of  mem- 

Perioardite. 

Endocarditis. 

Inflammation  of  mem- 
brane linmg  heart. 

Endocardite. 

Endocarditis. 

Morbus  yalvalamm 

Disease  of  yalves  of 

Maladies  des  valvules 

Klappenfehler. 

Cordis. 

heart 

du  coBur. 

H  jpertrophia  cordis. 

Hypertrophy  of  heart 

Hypertrophic  du  coeur. 

.  Herzhypertrophie. 

Atrophia  cordis. 

Atrophy  of  heart 

Atrophic  du  coeur. 

Henatrophie. 

Degeneratio  cordis. 

Fettige  Herzentartung. 

heart 

cceur. 

Aneorisma  cordis. 

Aneurism  of  heart 

An^viisme  du  coeur. 

Herzaneurisma. 

Aneturisma     „ 

Aneurism  of   „ 

An6vrisme      ,, 

Aortenaneurisma. 

The  artery  affected  to  be  specified. 

Angina  Pectoris. 

Breast  pang. 

Angine  pectorale. 

Brustbraiine. 

Syncope. 

Fainting. 

Syncope. 

Ohnmacht 

Arteritis. 

teries. 

Art^rite. 

Schlagaderentziindung. 

Atheroma  Arteriamm.                 

Atheroma. 

Atheroma. 

Phlebitis. 

Inflammation  of  veins 

.  Phlebite. 

Venenentziindung. 

Varix. 

Varices. 

Krampfadem. 

Order  3.  Diseases  op  the  Respiratory  System 

— PneumanicL 

Epistaxis. 

Bleeding  at  the  nose. 

Epistaxis. 

Nasenbluten. 

Laryngitis. 

Inflammation  of  wind- 
pipe. 

-  Laryngite. 

Kehlkopfentziindung. 

(Edema  Glottidis. 

(Ed6me  de  la  glotte. 

Stimmentz&ndung. 

Bronchitis. 

Bronchitis. 

Bronchite. 

Luftrohrentzundung, 

Pleuritis. 

Pleurisy. 

Pleur6»ie. 

Brustfellentziindung. 

Hydrothorax. 

Water  in  the  chest 

Hydrothorax. 

Brustwaasersucht 

Empyema. 

Empy^me. 

Empyem. 

Pneumothorax. 

Pneumothorax. 

Luftbrust 

Apoplexia  Pubnonalis.  Congestion  of  lungs. 

Apoplexie  pulmonaire 

1.  Lungenschlsg. 

Pneumonia. 

Inflammation  of  lungs.  Pneumonie. 

Lungenentziindung. 

Asthma. 

Asthma. 

Asthme. 

Engbriistigkeit 

„       Tritorum. 

_ 

„       Metallicorum.  Miner's       „ 

Emphysema. 



Emphys^me  des  pod- Emphysem, 
mons. 

Order  4.  Diseases  op  the  Digestive  System — 

EntericL 

Glossitis. 

Inflam.  of  tongue. 

Glossite. 

Zungenentziindung. 

Stomatitis. 

„        mouth. 

Stomatite. 

Mundentziindnng. 

Pharyngitis. 

„        pharynx. 

Pharyngite. 

SchlundentzUndoqgi 
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EiroLisH  NAna 

Frxkch  Nambs. 

Obrman  Nxana 

(EwphigiOs. 

Inflam.  of  gullet 

(Esophsgite. 

Sp«ser5hrenentsiin- 
dung. 

Gastritis 

If         stomach. 

Gsstrite. 

Magenentztindung. 

Enteritis. 

„        bowels. 

Ent^rite. 

Darmentziindung. 

PeritooitUL 

P6ntonite. 

Bauchfellentziindnng. 

Deos. 

Iliso  pasdon. 

Ileus. 

Darrogicht 

OWpatio. 

Constipation. 

Constipation. 

Verstopfung. 

Istof-meptio. 

Inyagination  of  bowel. 

Intussusception. 

Darmverschlingung 
Volvulus. 

Herniiu 

Bnptnre. 

Hemic. 

Eingeweidebr&che. 

Specify  the  particular  kind  of  hernia. 

Djipcpna. 

Indigestion. 

Dyspepsie. 

ColiGft. 

Colic. 

CoUque. 

Kolik. 

BcDatemesa. 

Vomiting  of  blood. 

Blutbrechen. 

IMna. 

M616ne. 

Schwarze  Krankheit 

BflDorrfaoifl. 

PHes. 

H6morrhoIdefc 

Hilmorrhoiden. 

fktilftinAno. 

Fistula. 

Fistule. 

FisteL 

SpkoitUL 

Inflam.  of  spleen. 

Spl^nite. 

EntzUndong  der  Mils. 

Eipititis. 

n        li^w- 

H6patite. 

„          „   Leber. 

hum 

Jaundice. 

Ict^re. 

Gelbsucht. 

dioblitlnis. 

Gallstones. 

Calcul  biliaire. 

Gallensteine. 

CMmmi. 

— - 

Cirrhose. 

Cirrhose:  granulirte 
Leber. 

AKiteL 

Abdominal  dropsy. 

Asdte. 

Bauchwassersucht. 

Order  5.  Diseases  of  the  Urinart  System — NtphriUc^, 

Ncpbritis. 

Inflam.  of  kidneys. 

Nephrite. 

Nierenentzundung. 

itdrans. 

Retention  of  urine. 

Ischurie. 

Hamverhaltung. 

Pionm. 

Excessive  secretion  of  Diur^se. 

Unvermogen  den  Hara 

urine. 

zu  halten. 

EoQRsii. 

Incontinence  of  urine, 

Enuresie. 

Unwillkiiriicher  Ham- 
abgang. 

Keplm 

Brigbt*s  disease. 

N6phrine. 

Brighfsche  Krankheit. 

Diibetcs. 

DUbetes. 

DUb^te. 

Hamruhr. 

CilcolosTesics. 

Stone  in  the  bUtdder. 

Calcul. 

Steinkrankheit. 

lithuos. 

GrareL 

Gravelle. 

Hamgries. 

HcDatoiu. 

Bloody  urine. 

H^maturie. 

Bluthamen. 

Cjititk. 

Inflam.  of  bladder. 

Cystite. 

BlasenentzUndung. 

Merins  ProsUticos. 

Diseased  prostate. 

ProsUtite. 

Vorsteherdriisenkrank* 
heit. 

Order  6.  Diseases  of  the  Generative  System- 

—GenneLici, 

Yiricocde. 

Varicose  reins  of  cord.  Varicocele. 

Krampfaderbruch. 

Orchitis. 

Inflam.  of  testicle. 

Orchite. 

Hodenentziindung. 

When  not  the  result  of  GonorrhcDa. 

Hjdreocle. 

Dropsy  of  testicle. 

Hydrocele. 

Wasserbruch. 

HyrtoitJs. 

Inflam.  of  womb. 

Hyst^te. 

GebttrmutterentzUn- 
dung 

Hydrops  OTirii. 

Orarian  dropsy. 

Ovar^mie. 

Eierstockswassersucht 

TonwrOnriL 

,,      tumor. 

Ovarite. 

Eierstocksgeschwiilste. 

Ttaior  Uteri. 

Uterine      „ 

Tumeur  Uterine. 

UterusgeschwUlste. 

PolTpwUteri. 

n      Folypna. 

Polypes  de  rul^rus. 

Uteruspolypeo. 
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Ordeb  7.  Diseases  op  the  Locomotivb  System- 

Latdi  Najohl  Evoluh  XAioa.  FsnrcH  Najohl 

Arthritis.  Inflam.  of  jointa.  Arthrite. 

Synontifl.  Synovitis.  Synoyite. 


'MyoHicL 

Okbhax  NAXEa 
Gliedersncht. 
Gelenkkspsalentifln- 
dong. 


Hydrarthms. 

Dropsy  of  a  joint.          Hydrarthrs. 

Gelenkwassersocht 

Contractara. 

Contraction. 

Contracture. 

Contraktur. 

Ostitis. 

Inflammation  of  bones.  Ost^te. 

Knochen-und  Knocher 

hautentzQndnng. 

Periostitis. 

osteum.] 

of  Peri-               

^~"" 

[Endostitis.] 

[Inflammation 

of                      



medullary  i 

tissue 

of  bones.] 

Exostosis. 

Osseous  tumor. 

Exostose. 

Caries. 

Caries. 

Carie. 

RttckgrathverkrSm- 

Necrous. 

Necrosis. 

Necrose. 

Knochenfrass. 

Atrophia  Mascnlomm.  Muscular  atrophy.         Atrophie  Mnsccdaire. 

Muskektrophie. 

Order  8.  Diseases  of  the 

1  Integumentary  System — Chrotici. 

Roseola. 

Roseola. 

Roseola. 

Roseohu 

Urticaria. 

Kettierash. 

Urticaure. 

Nesselinesel. 

Eczema. 

Eczema. 

Eczema. 

Eczem,  Hitzblaschen. 

Herpes. 

Herpes. 

Herp^ 

Herpes,  Flechte. 

Pemphigns. 

Pemphigus. 

Pemphigus. 

Pemphigus,  Blasenaus 
schlag. 

Rupia. 

Rnpia. 

Rnpia. 

Rnpia. 

Ecthyma. 

Ecthyma. 

Ecthyma. 

Echthyma. 

Impetigo. 

Impetigo. 

Impetigo. 

Impetigo,  Pustelflechtc 

Acne. 

Acne. 

Acnd. 

Acne,  Flnne. 

Mentagra. 

Mentagra. 

Mentagre. 

Mentagra,  Bartfinne. 

Lichen. 

Lichen. 

Lichen. 

Schwindknotchen. 

Prurigo. 

Prurigo. 

Prurigo. 

Hautjacken. 

Psoriasis. 

Psoriasis. 

Psoriasis. 

Schnppengrind. 

Pitjnriasis. 

Dandriff. 

Pityriasis. 

Hautkleie. 

Ichthyosis. 

Ichthyosis. 

Ichthyose. 

Fischhant. 

Phlegmon. 

Phlegmon. 

Phlegmon. 

Phlegmon. 

Paronychia. 

Whitlow. 

Panaris. 

Absoessus. 

Abscess. 

Abcds. 

Abscess,  Geschwur. 

Ulcus. 

Ulcer. 

Ulcere. 

Geschwiir. 

Pernio. 

ChUblains. 

Engelure. 

Fiostbeule. 

Clavus, 

Com. 

[Order  9.  Diseases  op  the  Eye.] 

[Dysopia.]  [Difficulty  of  yision.] 

[Order  10.  Diseases  op  the  Ear.] 

[Dysecoea.]  [Difficulty  of  hearing.] 


[Order  11.  Diseases  op  the  Connective  Tissue.] 
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CLASS  17.— Developmental  Diseases.   Mdamorphici. 
Okdeb  1.  Deyelopxental  Diseases  of  Children — PaidtcL 


LiUvNiJCHk 

Englisb  NAXia. 

KatosHortmia. 

Staibom. 

Mortn6. 

Todgeborcn. 

PmDitoniiatiii. 

Pramatare  birth. 

Accouchement  prema- 
ture. 
FaiUesee. 

Unzdtiggeboren. 

Atdeetifls  Polmoniim.               

Cy««* 

Cyanods. 

Cjanose. 

Cyanoee. 

Sp&ui  bifid*. 



Spina  bifida. 

Spina  bifida. 

Anoi  imperfontm. 

Imperforate  aoDS. 

Imperforationdel'anns.  Atresia  AnL 

Fitoitaa. 

Idiocj. 

Idiotisme. 

Idiotismus. 

Motitas. 

€longeiutal     deaf- 
dumbness. 

Sourd-mutit6. 

Taubstummheit. 

Deotitio. 

Teething. 

Dentition. 

2^ahnung. 

[Battirismiu.] 

[Stammering.^ 

Obder  2.  Developmental  Diseases  of  WoKES-^yniacL 

GUaitiss.  Chlorosis.  Chlorose.  Bleicbsuoht 

Pirtos,  Abortus.  Childbirth,  Miscarriage,  Suites  des  couches. 

Abortion. 
Pirimaua.  —  Amenorrh^ 

(bdodiog  amenorrhoea,  leucorrhoea.) 


Eindbett,  Fehlgeburt 


UnregelmSsngkeit, 
Oder  Fehlen  des 
Monats-flusses. 


I      Cfimsctoia. 


Turn  of  life. 


Temps  critique. 


Obder  3.  Developmental  Diseases  of  Old  People — GercUid. 

Sesectu.  Old  age.  S^nilitd.  Altersschwache. 

Order  4.  Diseases  of  Nutrition — Trophicu 

Atiophis,  isthenia.       Atrophy,  Debility  On-  Atrophic. 


dudes  premature  old 


[Hyp«tn>phia.] 
[Degooenitio.] 


[Hypertrophie.] 


Atrophie 


[Hypertrophic.] 


[Hypertrophy.] 
[Degeneration.] 

—  a.  (Fatty  degeneration.)  

—  b,  (Mineral  degeneration.)  

— —  c.  (Pigmental  degeneration.)  ^— 

—  d,  (Amyloid  degeneration.)  — • 

CLASS  v.— Lesions  from   Violence  tending  to   Sudden    DeatlL 

Thanatici. 


,  1.  Accident. 

Amboitio.  Bum,  Scald. 


Bruliire. 


Eiplooo.  Ezplodon     of     gun-  Explodon  de  — 

powder,  &c. 
Gtlitio.  Frost-bite.  Congelation, 

letoi  {ohninis.  Lightning.  Foudroy6. 

httolatio.  Sun-stroke,  or  Heat     Coup  de  soleiL 

Apoplexy. 


Feuer,  Verbrennung 
mit  heissen  Fliissig- 
keiten. 

Explosion  von  Pulver, 

&C. 

Erfrierung. 
Blitzschlag. 
Sonnenstich. 
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SoKpeniliGm. 

Fmcturit  ^ 

Comcaisio  — 

TitlaiuiSclDpetaiim! 

Vntoos  incisuni. 

MoniiB  Serpcntk 

VenenHtio. 

FHvntio^ 

VesicaliB  pedis, 

(ATtrpQlatio.] 

[AbUtio.] 

[Eidaio.J 


Hanging. 

Snffbcfttion. 

DisJocjitioD. 

Fracture  of  — 
CoQtHsiDTi  of  — 
Conctissioi]  of  — 
-  GuQsti^^t  wound. 
Cnt»  St«b,  &a 
Snake  bite. 
Pokomng. 
Privatioiu 
Footaore. 
[Amptit^itioti.] 
[Ritirpation.] 
[Exj^mon.] 


Submemoo, 
Guftppiisjoa, 

Luxation. 
Subluxation. 
Fraclnre  de  — 
Conttuion  d«  — 
Cotnmotion  do  — 
Plaid  d'artDfr  k  fetL 
Coup  are,  Piqiirie. 
Morsuro  de  eerpi^nt 
E  m  poisotrtleineat. 
Indigefioe. 


[Eittirpation,] 
[EDtaille.J 


Eitrinkeiu 

Erh^ngen, 

Erstid£ting« 

Verrenknng. 

Terit^taehnng. 

Bmeh  vott  — 

Cootu^oti  von  — 

ErachQttening  too 

Scimsiiwimdeii. 

Schnittwnndeii. 

SdilMigenbi^bS. 

Gift. 

Annutb. 


„  r»  TF  f  Tlie  diseases  or  causes  of  dcatli  are  the 

Order  3.  Ho^rcmE.  >  .     ,^ 

^^  .  „  i       as  m  UBDER  L 

Order  i.  Suicide.  ) 

Order  5,  Execution. — Mode  of  estecutiaii  to  be  stated, 
Obdek  6**  Pu>^9^lIENT, 


'  My  fHond  and  collBa;ra«,  Mr-  LoDgTn<Jre,  ProfessoF  of  MiHtarf  SEirgefy^  huM  kmdlj  Simim 
mp  tbe  foHowin^  statement  relative  to  tbe  pmcticHl  i^orklng  of  this  Ko&oloi^f,  «s  ttppltfl^  t9  ^ 
"wants  of  tho  MJIitarf  Sfedical  Serricf]  :^"Odb  of  the  gfst  defects  to  b«  noticed  ts,  Ui&t  the  Lilt 
of  Diseiiisce  named  is  chieflj  sppUcflble  to  rctams  explflnitoiy  of  the  mortality  wbieli  oc:cim  Ifl 
a,  popalation.  AH  tbe  caaaei  wbicb  Lead  to  death  are  in  tbb  nomencbtnre,  but  uot  tliii  CiUGSii 
of  simple  infimiiEy,  or  dUabtlity  for  particular  pursuits.  Soldiers  arc  admitted  iato  bofpitJil 
and  placed  Udder  obfiOTiratioti^  md^  If  necessary,  treatment,  for  a  variety  of  infiruiitlM  fof 
whicb  admission  wtiuld  not  be  granted  iuto  a  civil  boapital.  Heuoe  the  uusuitablcoess  of 
tbo  classtfication,  as  it  exists,  for  a  military  bospital,  ibo  ntums  ©f  wbldi  cjthibJt  mwm 
of  death  in  cximparativelj  few  instancies,  while  they  haTB  to  bIiow  tba  cauaes  of  ooitsew  fae 
tnililnry  KTvice  from  physicil  defect  or  infirmity  in  large  numheri.  A  daaiified  nomendfttui^ 
to  be  ettilable  for  tbe  purposea  of  an  intfalidinff  military  hospital,  should  not  oulj  lucludis  ilia 
diseases  which  m^iy  proTo  causes  of  death,  but  also  all  Ihote  disqualifyinu  physieal  impffectjon* 
end  infirmities  which  prevent  men  from  properly  perfonning  th«  duties  of  miUtAjy  MsTnecs.  A 
list  of  the  Diseases,  Wound*,  and  Infirmities  of  Invalids,  clatnified  1u  aecordMtce  Twtth  llie  fiti 
dasaca  of  the  autboriied  Statist ical  Hosology,  has  been  prepari^d  for  the  Military  Mrdlent 
Services  and  Cs  to  be  found  in  the  Medicat  B&^aiknt,  p.  141  (form  D).  A  return,  accord- 
ing to  this  Form,  is  sent  in  annually  by  me^llca}  officers  hi  cJiai^  of  florps  (See  Tniitructions, 
Medif^til  Rrffv&iiioHt,  p.  IIG).  If  this  list  of  Causes  of  Invaliding  were  trartsl sited  into  Lutid- 
lAdd  names,  in  tbe  same  way  as  tbe  names  of  di^easea  in  tbe  authorized  Stat4«tical  Kcsologicil 
List,  the  two  lUls  tojircther  would  include  headings  under  which  all  the  patients  who  put 
throagh  the  General  InvaJiding  Hoepital  of  tba  army  miglit  easily  and  correctly  he  p1&c«d. 

**Iii  Ibft  Invalidiiifj  Lint,  at  the  eud  of  each  Order  of  Disease,  Wound,  and  Infirmity,  app«afi 
the  general  desif^allon  'Other  Diseiises.^  Such  an  addition  might  also  he  adtrauttgeoaalt 
made  at  the  end  of  each  order  in  the  general  Statistical  Nosological  Liat ;  but  tkie  exoeptloail 
o«aea  ao  entered  uiust  he  fully  expljiined. 

**Mo:«over,  in  the  authorised  Claaaifi«d  Hat  of  Dijseu«a  itself,  diffietdtiei  frtqueotly^  iHseot 
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It  will  not  be  necessaiy  to  describe  all  the  diseases  enumerated 
in  this  dassification ;  but  those  diseases  will  be  described  at 
length  which  mainly  influence  the  health  of  the  people,  or  which 
contribute  to  maintain  or  to  increase  the  causes  of  death. 

uodier  DAtore,  attribntable  apparentlj  to  defects  in  the  Nomenclatnra,  or  Nosological  arrange- 
meot  The  dasnfication  is,  however,  as  a  whole,  such  an  immense  improvement  over  the 
mfloeDtific  dasnfication  previonslj  in  use,  that  one  is  loath  to  call  attention  to  these  minor 
defects,  more  espedallj  as  it  is  onderstood  that  thej  are  under  examination,  for  purposes  of 
lerisioD,  elsewhere.  I  will  allude  only  to  one  or  two  of  the  difficulties  which  have  been  noticed 
b  the  Surgical  Division  of  the  Invalid  Hospital  at  Fort  Pitt. 

^Fird,  Diseases  of  the  Eyes.  In  the  Classified  List  these  appear  in  Class  I.,  Order  1.,  as 
^Opktkalmia,*  or  in  Class  III.,  Order  1,  as  *  CckUom.^  But  many  diseases  of  Eyes  occur  which 
cannot  be  rightly  placed  under  either  of  these :~Afiection8  of  the  cornea,  sclerotic,  iris,  choroid, 
gad  retina;  as  well  as  defects  of  acoommodation,  such  as  myopia,  hypermetropia,  and  am- 
bijopit,  with  or  without  oseillating  globes,  strabismus,  nystagmus,  and  also  cataract  Close 
hj  ^CadtaMf'  the  Latin  term  for  Blindness,  we  have  applied  to  Diseases  of  the  Organ  of 
Hetring,  *Ihf»ee<Ba,*  the  Greek  term  for  *  Difficulty  of  hearing,'  or  *  Imperfect  hearing.* 
Were  the  corresponding  Greek  term,  *Dytopia,*  or  imperfect  vision,  employed  in  place  of 
Ctcitai,  we  could  either  under  it,  or  Ophthalmia  (for  cases  of  Zymotic  origin),  include  every 
ose  of  Eye  disease,  leaving  to  minor  returns  to  specify  the  particular  nature  of  the  inflam- 
oitkm,  the  structures  involved,  or  the  source  of  defective  power,  whatever  it  might  be  in 
ttchease. 

"«SecoM2,  Venereal  Diseases.  The  position  of  the  term  *  Syphilis,*  in  the  Classification  of 
Diseases,  is  Class  L,  Zymotic  Diseases  ;  Order  2,  Enthtth  Disecues,  The  proper  place  in  the 
(Mfication  for  all  simple  lesions  on  the  penis  should  be  Class  III.,  Local  Diseasbs;  Order  6, 
Dutatao/the  Generative  System,  In  the  numerical  returns  of  army  diseases,  however,  accord- 
iBg  to  present  arrangement,  the  designations  '  Ulcus  Penis,* '  Ulcus  Penis  non  syphiliticum,'  and 
tiieee  of  all  other  non-infecting  lesions  on  the  penis,  are  ordered  to  be  shown  in  the  same  class 
ad  order  as  the  infecting  lesions.  (See  Medical  Regulations,  1859 ;  Statistical  Nosology^  p.  150.) 
"^Ttird^  An  Eleventh  Order,  as  well  as  a  Ninth  and  Tenth  Order  of  Class  III,— Local 
IXMsief— appears  to  be  a  desideratum,  viz.,  for  Diseases  of  the  Connective  Tissue.  It  is  now 
iopoaible  to  find  a  correct  place  for  tumors  confined  to  thb  structure,  and  other  connective 
time  affections. 

"fwrtA,  Another  order  seems  necessary  in  Class  V.—*  7%ana<ia*— for  such  Privations  oj 
ftrtmsofihe  body  as  are  not  the  result  of  accident  (Order  1),  or  of  either  of  the  subsequent 
nden— for  such  as  are  the  result  of  surgical  interference.  It  is  a  difficulty  to  know  where  to 
im^Amputatioy'  ' Extirpatio  testis'  'Resectio,'  &.c.—  e, g,,  the  Order  Tychici,  by  its  name, 
ibodd  only  include  ^Fortuitous  lesions,^  as  in  the  Seventh  Class  of  Good's  Nosology,  and 
theee  nrgiiad  operations  are  manifestly  not  capable  of  being  included  in  any  of  the  other 
arien  of  Class  V.,  when  they  are  performed  for  the  removal  of  diseased  conditions. 

"to  Class  III.,  Order  7,  for  inflammation  of  bone,  appears  the  name  *  Ostitis*  and  this 
ioehides  ^Periostitis.*  The  latter  is  so  distinct  in  its  nature  from  true  Ostitis^  as  shown  in 
mny  cases,  and  both  Ostitis  and  Periostitis,  again,  from  ^Endostitis*  or  inflammation  of  the 
■eWkry  tissue  of  bones— so  frequent  after  gunshot  injuries— that  they  should  not  all  be 
iadaded  in  one  term.  'Endostitis,'  *  Ostitis,'  and  *  Periostitis,*  are  names  which  are  all  three 
n^furei** 
Other  defidendes  might  still  be  pointed  out. 
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PAET  III. 


THE  NATiniE  OF  DISEASES— SPECIAL  PATHOLOGY  AND 
THERAPEUTICS. 

It  is  the  object  of  this  part  to  treat  of  diseases  in  groups  or 
classes,  which  possess  certain  characters  or  types  common  to  the 
diseases  composing  each  group ;  to  describe,  Firstly,  The  common 
properties  or  characters  peculiar  to  the  respective  classes  men- 
tioned in  the  previous  part  on  systematic  medicine ;  to  describe, 
Secondly,  The  several  orders  into  which  these  classes  of  diseases 
may  be  subdivided;  and,  Thirdly, To  describe  in  detail  the  sevei'al 
diseases  individually,  their  general  nature  and  causes;  symptoms, 
course,  and  complications;  diagnosis,  prognosis,  and  treatment. 


CLASS   I. 

ZYMOTIC    DISEASES. 


CHAPTER  L 

GENERAL  KKMAKKS  ON  THE  PATHOtOGY  OF  ZYMOTIC  DISEASES. 

This  class  comprises  diseases  which  have  been  observed  to  be 

epidemic,  endemic,  and  contagious,  and  includes  specific  fevers, 

9imll-pox,  plague,  influenza,  cholera,  and  such  other  diseases  as 

possess  the  peculiar  character  in  common  of  suddenly  attacking 

great  numbers  of  people,  at  intervals^  in  unfavourable  samtarj 
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conditions.  In  the  language  of  Dr.  Farr,  the  "  diseases  of  thi 
class  distinguish  one  country  from  another, — one  year  fron 
another;  they  have  formed  epochs  in  chronology;  end,  a 
Niehuhr  has  shown,  have  influenced  not  only  the  fall  of  ciiiee 
such  as  Athens  and  Florence,  but  of  empires;  they  decimate 
armies,  disable  fleets;  they  take  the  lives  of  criminals  that  justio 
has  not  condemned ;  they  redouble  the  dangers  of  crowded  hos 
pitals;  they  infest  the  habitations  of  the  poor,  and  strike  lh< 
artizan  in  liis  strength  down  from  comfort  into  helpless  poverty 
they  cArry  away  the  infant  from  the  mother  s  breast,  and  the  ok 
man  at  the  end  of  life;  but  their  direst  eruptions  are  exoessivel} 
fatal  to  men  in  the  prime  and  vigour  of  age.  Tliey  are  emphati' 
cally  the  morhi  jxyjmlarea," 

The  name  Zymotic  (first  suggested  by  Dr.  William  Farr  t< 
designate  the   class)   is  not  to  bo  understood  as  implying  tU 
hypotliosis    that    these   diseases  are    fermentations,  which    tb 
derivation  of   the  term   would    lead   one   to   believe.    It   hj 
l)ecomc  extensively  used  of  late  as  applied  to  the  diseases  wbaj 
characters  as  a  class  are  already  indicated,  and  for  which  sort 
convenient  term  is  required.    The  class,  then,  to  which  the  ter 
Zymotic  lias  been   applied  is  intended  to  comprehend  all  tl 
principal  diseases  which  have  prevailed  as  epidemics  or  endemica- 
all  those  which  are  due  to  paludal  or  animal  malaiia;  a? 
those  due  to  specijic  disease  poisons,  capable  of  propagation  firr 
one  human  being  to  another,  and  commu7iicahIe  either  by  dir 
contact,  or  indirectly  through  various  channels  of  human  int 
course,  contjuninating   drinking-water  or  infecting  the  air, 
hy  aiilTtials  in  a  state  of  disease.    The  class  also  comprehe 
the  diseases  that  result  from  the  scarcity  and  tJte  detetiora 
of  the  necessary  Mnds  of  food,  or  from  the  generation,  proj 
tion,  or  existence  of  parasitic  animals,     Tlie   diseases  of 
class  are  thus  conveniently  arranged  into  four  orders  or  g 
of  whieh  specific,  fevers,  syphilis,  scurvy^  ivoinns,  are  the  co 
names  typical  of  diseases  in  the  respective  groups. 

In  the  greater  number  of  the  diseases  of  this  class  the  1 
more  or  less  changed,  and  by  some  is  presumed  to  be  the  j 
♦at  of  diseases  which   result  from  specific  poisons,  of 

gin,  either  derived  from  without  or  generatecl  within  tl 

icse  specific  poisons  tend  to  produce  in  the  blood  8 
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of    those    decomposing    organic    compounds  which  physiology- 
teaches  us  are  always  present  in  the  circulating  current. 

The  Physiological  Xodes  in  which  FoisonB  act  ninstrate  by  Analogy 
the  S^ymotic  Diseases.— K  the  reader  will  now  consider  the  follow- 
ing statements  as  to  the  modes  in  which  poisons  act  physio- 
logically, he  will  be  prepared  to  appreciate  the  effects  of  those 
conditions  which,  like  poisons,  induce  diseases  of  the  class  termed 
Zymotic.     The  actions  of  poisons  are  subject  to  certain  geneml 
laws, — the  most  important  of  which  are,^r8^,  that  they  have  all 
certain  definite  and  specific  actions;   second,  that  they  all  lie 
latent  in  the  system  a  certain  but  varying  period  of  time  before 
those  actions  are  set  up ;  and  third,  that  the  phenomena  resulting 
from  their  action  vary,  in  some  degree,  according  to  the  dose  and 
to  the  receptivity  of  the  patient.    These  laws  are  common  to  all 
poisons,  but  some  are  peculiar  to  individual  poisons  or  classes  of 
poisons,  and  it  may  be  necessary  to  notice  a  few  of  them. 

The  first  law,  or  that  of  the  definite  and  specific  actions  of 

poisons,  cannot  be  doubted;   for  if  it  be  supposed  that  agents 

acting  on  the  human  body  do  not  produce  their  effects  according 

to  certain  definite  laws,  we  can  neither  determine  the  seat  nor  the 

course  of  any  disease,  nor  direct  nor  judge  of  the  operation  of 

remedies.     No  one,  for  instance,  has  seen  castor  oil  produce 

tetanus,  or  oolchicum  intoxicate  the  brain,  or  opium  infiame  the 

spleen.    The  physician  perfectly  well  knows  that  the  first  of  these 

substances  acts  on  the  intestines,  the  second  on  the  ligaments, 

and  the  third  on  the  nervous  system  generally.     The  action  of 

poisons,  therefore,  is  not  accidental,  but  determined  by  certain 

definite  laws. 

The  action  of  poisons,  though  definite,  is  variously  limited. 

Some  poisons,  for  instance,  act  on  one  membrane,  or  on  one  organ, 

or  on  one  system  of  organs;  while  other  poisons  extend  their 

action  over  two  or  more  membranes,  or  organs,  or  systems  of 

organs,  or  even  over  the  whole  animal  frame.     We  have  examples 

in  aloes  and  jalap  of  substances  that  act  mainly  upon  the  mucous 

membrane  of  the  alimentary  canaL      In  digitalis  we  have  an 

instance  of  a  medicine  that  principally  acts  on  the  heart,  greatly 

reducing  or  even  stopping  its  action;   while  strychnine  is  an 

example  of  a  medicine  acting  on  the  parts  supplied  by  the  spinal 

cord,  producing  powerful  and  sometimes  fatal  tetanic  action  of 

every  voluntary  muscle  in  the  body. 
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It  13  seldom,  however*  that  the  action  of  poisons  is  Umited  iq^| 
one  membrane,  or  organ,  or  system  of  organs.    The  greater  num*" 
ber  of  these  noxious  agents  more  usually  act  on  two  or  more^j 
membranes,  or  organs,  or  systems  of  organs.     Elaterium,  for  ii^H 
stance,  acts  on  the  mncous  membrane  of  tho  intestinal  canal,  and^ 
on  the  kidneys.    Tobacco  nauseates  the  stomach,  intoxicates  the 
brain,  and  affects  the  action  of  the  hear!    Antimony  has  an 
equally  extensive  range:  it  induces  cutaneous  perspiration,  acts 
catliartically  and  emetically,  and  in  lai^e  doses  appears  to  cause 
gangrene  of  the  lungs*     Alcohol  and  opium  are  examples  of  suVt- 
stances  acting  still  more  generally,  affecting  not  only  the  action  or 
secretion  of  every  organ  or  tissue  of  the  body,  hut  even  in  soma 
instances   altering  their  structure.      Thus  alcohol,   in   its   mo6it 
limited  action,  has  been  shown  to  cmuse  structural  disease  of  the 
liver,  of  the  ntomaoh,  and  of  the  coats  of  the  arteries.     From  the 
circumstance  of  tliese  substances  acting  not  only  generally^  but     i 
inducing  local  lesion,  they  resemble  in  their  effects  those  of  tnan^H 
,  morbid  poisons,  as  that  of  typhus  fever,  of  scarlet  fever,  of  stoaU*" 
pox,  or  of  sj^iliilis.  I 

The  second  important  law  of  poisons  is,  that  they  lie  latenl^l 
in  the  system  for  a  period  of  time  which  varies  in  different^ 
individuals,  before  they  set  up  their  si>ecific  actions.     Rhubarb, 
for  instiincCp   produces   no   immediate   result,    but   lies  dormant 
in  tliG  system  six  or  eight  hours   l>efore  its   action   is   sensible 
on   tlie  bowels;   opium,  in  the  usual   dose,   is  generally   thirty 
minutes    before   it  subdues    the   brain.     The   convulsions  from     , 
strychnine  do  not  follow  till  twenty  minutes  after  its  adminia^l 
tration;   and  perhaps  every  substance,  except  hydrocyanic  acid,^^ 
has  a  greater  or  less  sensible  period  of  latency. 

When  a  medicine  acts  on  more  parts  than  one,  a  considerable 
space  of  time  may  elapse  after  it  has  affected  one  organ  l>efore 
it  affects  another:  thus  digitalis  frequently  occasions  emesia^ 
before  it  acts  on  the  heart,  and  the  action  of  mercuiy  on  th^H 
bowels  is  fretjuently  sensible  for  many  weeks  befoi-e  the  gumi^H 
and  salivary  glands  are  affected.  The  doctrine  of  the  latency  o^^ 
poisons  is  indeed  so  generally  admitted  that  the  actual  perio4H 
^has  been  a  point  on  which  the  condemnation  or  acquittal  of  J^M 
prisoner  tried  for  murder  has  turned  in  our  courts  of  justiefl^| 
when  certain  poisons  have  been  supposed  to  have  been  given.        ^M 

Tlie  thit*d  great  law  of  poisons  is,  that  their  effects  are  modifiei|^| 
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by  the  dose,  the  temperament,  and  the  existing  state  of  the  con- 
stitution, mentally  and  bodily,  of  the  recipient.     The  eflFect  of 
dose  in  modifying  the  pathological  phenomena  of  disease  may  be 
exemplified  in  the  actions  of  oxalic  acid  and  of  arsenic.     The 
specific  action  of  oxalic  acid  is  to  inflame  the  mucous  membrane 
of  the  stomach ;  but  to  insure  this  efiect  the  dose  must  be  limited 
80  that  this  poison  may  lie  in  the  system  many  hours.     On  the 
contrary,  if  the  dose  be  excessive  and  rapidly  absorbed,  the  poison 
80  disorders  all  the  functions  of  the  three  great  nervous  centres 
that  hfe  is  destroyed  in  a  few  minutea    Arsenic,  likewise,  is  a 
poison  which  inflames  and  ulcerates  the  mucous  membrane  of 
the  alimentary  canal,  but  it  requires  some  hours  to  set  up  its 
spedfic  actions;  for,  when  the  dose  is  laige,  it,  in  like  manner, 
destroys  by  general    irritation,  and    before   traces    of  morbid 
change  of  structure  can  be  appreciated  after  death.    It  follows 
from  this  law,  that  the  laiger  the  dose,  or  the  greater  the  intensity 
of  the  poison,  the  more  rapid  its  action,  and  the  less  the  prob- 
ability of  finding  any  trace  of  specific  lesion  induced  by  it. 

In  studying  the  effects  of  dose  on  the  constitution,  we  find  some 
poisons  are  absorbed  and  are  cumvlatiye,  while  others  are  not 
absorbed  into  the  system;  or  they  are  so  rapidly  removed  that  no, 
camulative  effect  is  produced.     Thus,  in  persons  predisposed  to 
the  effects  of  digitalis,  a  dose  so  small  as  to  produce  no  sensible 
effect  whatever,  will,  if  firequently  repeated,  at  last  destroy  the 
heart's  action.     This  cumulative  property  of  poisons,  however,  is 
l>y  no  means  universal     There  is  no  instance  of  jalap  or  of  castor 
oil  proving  cumulative;  and  if  a  frequent  repetition  of  either  of 
ttem  produces  an  increased  effect,  it  is,  perhaps,  in  consequence  of 
tihe  nervous  papillae  with  which  they  are  brought  in  contact  being 
xnore  easily  irritated  by  each  application,  and  hence  they,  induce 
&  more  violent  result.      That  the  habitual  ingestion  of  decom- 
posing matter  in  the  water  used  as  drink  is  capable  of  inducing 
conditions  fitvourable  to  the  development  of  Zymotic  diseases, 
admits  of  no  doubt.     Cogent  instances  of  this  are  to  be  found 
recorded  in  the  bitter  experience  of  epidemics  of  cholera. 

Temperament  is  a  circumstance  which  greatly  influences  the 
action  of  poisons.  There  are  a  few  persons — rare  exceptions — 
altogether  insensible  to  the  action  of  mercury,  so  that  no  quan- 
tity will  affect  their  gums,  or  increase  the  secretion  of  the 
salivary  glands.    There  are  others,  in  like  manner,  the  action. 
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of  wLoae  lieart  no  quantity  of  digitalis  will  controL  On  the 
contrary,  there  are  some  constitutioi^ — and  these  not  so  rare — 
60  morbidly  susceptible  of  tlieae  remedies  that  it  m  scarcely 
|»oesibIe  to  administ^Br  even  a  fractional  dosa  of  these  drugs 
Withont  giving  riae  to  then*  specific  effects. 

Besides  natural  temperament,  habit,  wliich  may  be  termed 
artificial  temperament,  hm  a  powerful  influence  in  reconciling  ni 
to  particulai*  classes  of  poisons,  and  of  making  them  even  euurced 
of  enjoyrnent     Thus  tobacco,  alcohol,  opium,  are  all  substance! 
whiub  are  productive,  in  the  first  instance,  to  many  persons,  ol 
great  discomfort;  but  by  fi^equent  repetition  they  cease  to  bav^ 
any  unple^^ant  eSectSj  and  their  stimulus  at  length  liecomes 
necessary  indulgence*     Still  there  are  many  poisons  to  which  na^ 
repetition  can  habituate  ns*     On  the  contrary,  eaeh  repetition 
only  the  more  debilitates  the  constitution,  and  renders  it  mor 

,  susceptible  of  the  action  of  the  poison. 

p  A  peculiar  existing  state  of  the  constitution  has  also  a  powerfid 
influence  on  the  action  of  poisons;  and  it  woidd  seem  proved 
with  some  exceptions,  that  these  agents  act  with  an  intensitj 
praportioned  to  the  debilitated  state  of  the  patient.  Tliere 
indeed  no  duty  more  imperative  on  the  physician  than  that  of 
adjusting  the  dose  to  the  strength  of  the  patient;  and  nothing 
is  more  common  than  to  forbear  administering  a  medicine 
because  the  patient's  strength  ivill  not  admit  of  it  As  a 
general  principle,  therefore,  medicines  or  poisons  may  be  said 
to  act  with  a  pciwer  propottionate  to  the  debility  of  the  patient. 

Still  thei*e  are  states  of  disease  which  render  the  constitutioB 
of  the  patient,  though  greatly  debilitated,  insusceptible  to  the 
action  of  even  powerful  remedies.  Thus,  in  typhus  fever,  th| 
patient  will  often  bear  a  considerable  quantity  of  vinous  stimi 
without  being  afiected  by  it  In  tetanus,  or  hydropliobia,  no 
quantity  of  opium  will  tranquillize  the  symptoms  or  procure 
sleep.  Fallopius  mentions  a  singidar  instance  of  the  constitution  . 
being  armed  against  the  action  of  a  poison.  He  states  that  in^f 
his  day  a  criminal  was  given  up  to  himself  and  other  anat^jmist^^^ 
to  be  put  to  death  in  any  manner  tliey  might  think  proper.  To  ^j 
this  man^  therefore,  they  administered  two  drachms  of  opitttn,^| 
but,  labouring  under  a  quartan  ague,  and  the  fit  just  coming ^1 
on,  the  ''opium  was  hindered  of  its  eflect.*'  The  man,  therefore, 
having  survived  this  dose,  begged  that  he  might  take  a  similar 
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quantity,  earnestly  entreating,  if  he  escaped,  that  he  might  be 
pardoned.  The  same  dose  was  repeated,  but  it  was  in  the 
interval  of  the  attacks,  and  the  man  died. 

The  experiments  of  Majendie  may  be  referred  to  as  affording 
many  curious  proofs  of  the  state  of  the  constitution  in  accelerat- 
ing or  retarding  the  action  of  poisons.  He  has  shown  that  if  a 
poison  be  introduced  into  the  system,  of  such  potency  as  usually 
will  destroy  life  in  two  minutes,  on  bleeding  the  animal  the  same 
result  will  follow  in  half  a  minute,  or  in  one-fourth  of  the  time ; 
and  this  experiment  has  often  been  repeated.  Majendie  also 
brought  to  light  the  curious  fact,  that  if,  after  having  poisoned 
the  animal,  and  even  after  the  poison  has  begun  to  act,  wo  inject 
an  aqueous  fluid  into  its  veins  in  such  quantity  as  to  cause  an 
artificial  plethora,  as  long  as  this  artificial  plethora  can  be  main- 
tained, the  action  of  the  poison  is  superseded.  No  sooner,  how- 
ever, does  the  plethora  cease,  from  the  general  effusion  of  fluid 
into  every  cavity  of  the  body,  than  the  poison  acts  in  the  usual 
time,  and  with  even  perhaps  more  than  its  accustomed  severity. 

Mr.  Hunter  thought  that  no  two  poisons  could  co-exist  in  the 
same  system  t<^ether,  or  that,  co-existing,  they  could  not  set  up 
their  specific  actions  at  the  same  time.     This  hypothesis,  however, 
IS  unquestionably  erroneous;   for  we  constantly  see  opium  and 
digitalis,  jalap  and  mercury,  as  well  as  many  other  combinations 
of  medicines,   producing  their   respective  effects  in  the    same 
system,  and  at  the  same  time,  by  accelerating  or  retarding  each 
other's  actions.     There  is  no  truth  better  established  in  medicine 
than  that  a  combination  of  salts  and  senna  produces  a  much  more 
eflScient  and  pleasant  action  than  the  administration  of  either 
remedy  separately;  and  opium  is  an  agent  possessing  a  modifying 
or  controlling  power  over  every  organ  or  tissue,  without  which  it 
would  be  impossible,  on  many  occasions,  to  reconcile  the  system 
to  the  introduction  of  many  necessary  and  essential  remedies. 
Poisons,  therefore,  are  capable  of  co-existing  together,  and  of  so 
influencing  the  system  that  they  reciprocally  accelerate*  or  retard 
each  other's  actions.    The  co-existence  of  two  or  more  specific 
diseases  has  been  already  noticed  at  page  137* 
The  general  laws  observable  in  the  actions  of  medicinal  sub- 
_    stances  are  for  the  most  part  precisely  similar  to  those  which 

■  govern  morbid  poisons,  or  only  differ  in  a  few  minor  points;  for 

■  these  latter  poisons  have  their  specific  actions  and  their  periods 
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of  latency,  while  their  phenomena  are  not  less  variaLle,  althoiigl^ 
tha  conditions  of  their  varied  actions  are  not  j^et  clearly 
deterrained. 

The  Specific  Action  of  Poisons  whicli  Produce  Zymotic  BiseaseB  is 
distinctly  proved  by  the  fact  that  we  eltq  enabled  to  determine, 
Arithin  certain  limits,  the  course,  symptoms,  and  pathoLjuii-u! 
phenomena  which  result  from  the  presence  of  any  given  nn'MtJ 
poison.  No  man,  for  instance,  can  confound  the  phenomena  of 
small-pox  with  those  of  intermiUeni  fever,  or  those  of  intemiiit- 
teiit  fever  with  sypkilis,  or  those  of  sypfdlis  with  cholera:  each  of 
these  poisons  has  its  separate  and  peculiar  origin,  co\irse,  develop- 
jnent,  and  mode  of  propagation,  and  consequently  their  acti< 
are  so  far  definite  and  si?ecific. 

The  actions  of  morbid  poisons,  like  those  of  medicinal  s 
stances,  are  variously  limited,  some  affecting  only  one  memfe 
or  organ,  or  system  of  organa    Thus,  tinea  is  an  example 
noxious  germ  acting  on  one  tissue  of  the  bod}^  and  even  then 
partially     In  some  parts  of  the  worid,  for  instance,  in  Switzer- 
land, in  the  Brazils,  in  the  Andes,  and  some  of  the  North-w^ 
provinces  of  India,  a  poison  exists,  associated  with  limestone  and 
sometimes  magnesian  geological  formation,  whose  action  is  limited 
to  the  undue  ossification  and  thickeuing  of  the  base  of  the  cranium^ 
tending  to  diminish  the  si^e  of  the  foramina  for  the  blood-vessels, 
and  so  leading  to  cretinism,  and  to  growth  of  the  thyroid  gland  in 
goitre  (KOLLiKEE  and  Reviewee  in  B.  and  F,  Med,'Chin  Set? 
1861,  p.  43).     Mr,  Ceely,  mentioning  the  fact  that  at  Aylesbm 
where  goitre  prevails,  the  soil  is  mainly  limestone,  incident 
states  that  solid  aggregations  of  calcareous  particles  are  also  foun 
in  the  thyroid  gland     The  contagion  of  vJwoping-c&ugh  and  the 
virus  of  h^dropkchia  affect  all  the  oi^ns  supplied  by  the  eighth 
pair,  or   pneumogiistric  system.      Instances  of  morbid  poisons 
acting  on  several  membranes,  or  organs,  or  systems  of  organs,  are 
still  more  common,  and  form  the  great  body  of  this  class  of 
diseases     The  poison  of  vieaah^^  for  instance,  expresses  itself  no 
leas  on  the  mucous  membrane  of  the  eyes,  nose,  fauces,  and 
perhaps  on  the  mucous  membranes  generally,  than  on  the  skin; 
that  of  scetrhiina  not  only  on  the  mucous  membrane  of  the  faue^H 
and  on  the  skin  and  the  kidneys,  but  also  on  the  serous  mera^H 
branes  of  the  joints  and  the  abdomen.      The  pcdudal  and  th.^i 
syphilitic  jmimns  have  a  still  more  extensive  range^  hardly  aJi^H 
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organ  or  tissue  of  the  body  being  exempt  from  the  destructive 
ravages  of  these  poisons. 

Morbid,  like  other  poisons,  have  their  periods  of  latency;  and, 
generally  speaking,  a  much  longer  time  elapses  before  their 
specific  actions  come  into  operation  than  with  medicinal  sub- 
gtancea  The  virus  of  the  natural  amall-pox  lies  dormant  from 
gixteen  to  twenty  days  before  it  produces  any  constitutional 
disturbance;  and  a  still  further  period  elapses,  of  three  or  four 
days,  before  the  specific  eruption  appears  on  the  skin.  The 
poison  of  scarlatina  lies  latent  from  seven  to  ten  days  after 
exposure  to  the  contagion;  that  of  rneaslea  from  ten  to  fourteen; 
while  the  poison  oi  paludal  fever  has  been  said  to  lie  dormant  for 
a  twelvemonth,  and  that  of  hydrophobia  for  a  still  longer  time. 
These  are  examples  of  periods  of  latency  far  beyond  anything 
that  has  been  observed  in  the  action  of  medicinal  substances; 
and  syphilis,  in  its  remote  effects  upon  the  organs  and  the  con- 
stitaiion  generally,  is  still  more  remarkable. 

When  morbid  poisons  act  on  more  tissues  or  organs  than  one, 
their  actions  are  sometimes  simultaneous,  but  more  commonly 
they  are  consecutive,  and  frequently  long  intervals  of  time  elapse 
between  each  successive  attack.  Thus,  the  poison  of  typhus  and 
enieric  fever  may  affect  the  lungs,  the  membranes  of  the  brain, 
md  the  mucous  membrane  of  the  alimentary  canal,  and  all  these 
may  be  attacked  contemporaneously,  but  more  often  consecutively ; 
orfiist  on  the  alimentary  canal,  then  on  the  brain,  and  lastly  on 
tte  lungs,  several  days  elapsing  between  each  successive  affection. 

It  occasionally  happens  that  morbid  poisons  which  usually 
act  on  a  plurality  of  membranes,  exhaust  themselves  on  one 
or  more  without  affecting  others.  •  In  scarlatina  simplex  the 
poison  sometimes  exhausts  itself  entirely  on  the  skin  without 
affecting  either  the  mucous  or  serous  membranes  of  the  body. 
The  rubeola  sine  caiarrho  is  a  similar  example  of  the  poison 
exhausting  itself  on  the  skin.  In  intermittent  fever,  when 
the  dose  of  the  poison  is  limited,  and  the  disease  properly 
treated,  it  is  seldom  that  a  lesion  occurs  in  any  organ  or  tissue; 
yet,  left  to  run  a  slow  course,  with  constant  exposure  to  the 
poison,  scarcely  any  organ  or  tissue  would  escape  being  affected 
tad  its  function  impaired. 

Sometimes,  when  the  morbid  poison  acts  on  many  membranes, 
the  usual  order  of   attack  is  inverted.     In  scarlet  fever  th^ 
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affection  of  the  skin  may  precede  that  of  the  thmafc,  or  tli^ 
reverse  may  take  place. 

It  has  been  seen  that  the  period  of  latency  of  nieili 
substances  having  passed  over,  the  effccta  vary  in  a  con^ideral 
degree,  according  to  the  dose,  temperament,  or  present 
of  the  constitution  of  the  patient  With  respect  to  the  d 
of  a  morbid  jjoison,  we  mrely  possess  any  direct  measure  of 
strength.  Tlie  jxtludal  poison  of  tropical  climates,  to  wbicli 
malarious  fevers  are  due,  unquestionably  greatly  exceeds  in 
intensity  tliat  of  moi-e  temperate  climates,  and  its  effects  ai 
proportionally  marked.  Thus,  in  the  West  Indies,  the  m 
remittent  fevers  occur  with  hardly  a  trace  of  organic  1^< 
after  death,  so  rapid  is  their  coui^se;  in  Holland,  a  paludal  fev 
of  leas  severity  exists,  but  it  is  foUowed  by  enlai^ged  livei^ 
spleens,  or  by  dropsy;  while,  in  this  country,  the  same  fever 
is  comparatively  mild,  and,  if  pmperly  treated,  for  the  mi 
part  terminates  without  any  viscei-al  affe^^tion.  With  rej 
to  the  influence  of  temperament  in  modifying  disease,  srtiaU-ii 
offers  veiy  striking  instances.  Different  persons  inoculated 
jKiisoned  from  the  same  aonrce  have  suflered  in  every 
from  this  formidable  malady — fi^om  the  hotii,  the  distin^^ 
confluent,  aiid  the  bloody  small-pox;  while,  in  the  worst 
children  have  died  in  the  primary  fever,  aod  even  before  tl 
specific  action  on  the  skin  had  time  to  be  developed.  It  ma] 
therefore,  be  laid  down  as  a  general  law,  that  the  more  intei 
the  dose  of  the  morbid  poison,  the  more  severe  the  form 
rapid  the  coui-se  of  disease;  and  tliat  fewer  tfaces  of  organic 
alteration  will  be  found  after  death  wtxcn  the  poison  is  se^ 
and  abundant  than  when  the  poison,  or  the  disorder  it  prodm 
ha;9  been  of  a  milder  character  and  the  course  of  the 
more  prolonged.  Thus,  enlarged  hvers,  disorganized  spleei 
and  dropsy,  marked  every  case  that  died  of  the  Walcheren  fev 
while  in  the  West  Indian  and  African  fevers,  though  rc^sulting 
from  the  same  poison,  scaively  a  trace  of  disease  was  to  be  found. 

The  existing  state  of  the  constitution  also  influences  the  evei 
Thus,  penions   of  a  good   constitution,   but    ignomnt  of   thi 
danger,  are  often  seen  to  pass  through  a  mild  form  of  typh 
fever,  wliilo   the   nut^es  and  others  contaminated  by  the  sjune 
poison,  but   more  alive  to  their  critical  skite,  have  sunk  in  a 
short  time.    A  presentiment  of  death  is  a  very  unfavourable 
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clmimstance  iu  the  progress  of  7*€mUfent  fever,  especially  m 

ta^pieal  climates.     A  soldier  will  sometimes  say  to  the  medical 

officer,  *^  Yoa  have  been  very  kind  to  me,  sirj   but  this  time  I 

ilmll  nui  get  over  it "    There  may  he  no  appearance  of  absolute 

M  immediate  danger  at  the  time— yet  the  man  generally  dies 

(Sift  RanaIJ)  Mabtin).     As  a  geneml  principle,  theiH?fore,  it  may 

be  stated  that  morbid  poisons  act  with  an  intensity  proportioned 

to  the  enfeebled  or  depressed  state  of  the  constitution ;  but  this 

kw  is  not  villi  versed.     Want  of  a  sufficient  amouut  of  food  is 

most  pijw^erful  among  the  conditions  whicli  predispose  or  help 

t^  bring  about  Zymotic  dkeases,  and  most  constant  in  operation, 

h  is  a  popular  belief  that  the  lowering  of  all  the  vital  forces 

by  deticiency  of  food  constitutes  the  particular  condition  which 

ieofdem  a  starved  population  bo  peculiarly  open  to  the  invasion 

vf  tliesie  diseases;  but  it  is  also   a  curious  phenomenon  of  star- 

v;itiun,   that  a  state   of  genend  puti-escenee  su|jerv'cnes  during 

life,  as  if  the  want  of  material  for  the  generation  of  new  tissue 

were  an  obstacle  to  the  deportation  of  that  which  has  become 

dfete  (CAJiPENTEE).     The   hardy  mountaineer  is  a  surer  victim, 

vhetlier  he  visits  the  low  countries  of  the  tropics  or  the  marshes 

of  a  more  temperate  climate,  than  the  feebler  native  of  those 

arantriea    The  immunity  the  latter  enjoys  is  probabl}^  owing 

lo  hk  habit  of  living  in  the  noxious  atmosphere;   for  let  him 

mnove  to  a  more  healthy  climate,  and  then  return   to  those 

ngioits  of  pestilence,  and  he  will  be  found  aa  susceptible  of  the 

poi3i>n  as  the  hardier  sti-auger. 

Peculiarities  in  i^e  actioa  of  Poiaoas  which  indace  Zymotic  DiBeases. 
— ^Tlie  principal  points  in  wliich  the  cflects  of  poisons  which 
idduce  Zymotic  diseases  agree  with  those  of  poisons  geneiTilly 
Ita\nng  been  stated,  it  will  now  l>e  necessary  to  state  those 
cii  ifiCGS  in  which  they  principally  differ.     Many  medicinal 

jr  i  liave  the  pro]^>erty  of  accumulating  in  the  system,  and 

Mtif^  with  an  intensity  proportioned,  not  to  the  last  dose,  but  to 
ate  ijf  tlie  whole  quantity  that  baa  been  admiiiisterei 
last  few  minims  of  digltjilis  may  stop  the  action  of  the 
hemrt,  or  the  laat  few  grains  of  mercuiy  salivate  the  patient,  or 
the  last  minute  dose  of  strjxhnine  become  fatal  There  is,  how- 
ever, no  well  authenticated  ftict  which  can  be  arranged  under  this 
law  in  the  whole  circle  of  morbid  poisons,  except,  perhaps,  the 
ctuotilative  and  persistent  pernicious  action  of  paludal  malaria. 
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The  actual  quantity  required  to  establish  disi^ase,  according  to  the 
experiments  of  Dr,  Fordyce,  is  probably  extremely  smalls  That 
physician,  in  the  hopes  of  mitigating  the  small-pox,  inoeulaied 
with  virus  greatly  diluted;  and  although  the  disease  waa  not 
always  produced,  yet  when  produced,  it  assumed  every  form, 
chaniycter,  and  degree  of  severity  that  smaU-pox  has  ever  heeu 
known  to  asBnme. 

The  puerperal  female  is  not  only  highly  susceptible  of  poisonii 
of  the  Zymotic  kind,  but  she  is  proved  to  favour  their  further 
development;  and  forms  of  puerperal  fever  seem  capabk  of 
generation  by  materim  mm'bi  of  a  kind  other  than  that  which 
might  be  considered  peculiar  to  it.  It  is  a  well-known  fact^ 
unhappily  not  of  rare  occurrence,  that  a  medical  practitioner  or  , 
a  nurae  from  a  ease  of  puerperal  fever  going  to  attend  on  others 
cases  of  labour,  the  chances  are  that  these  will  be  attacked  with  ^ 
the  disease.  Further,  the  pimctifcioner  or  nurse  may  go  to  caaes  of 
labour  from  attendance  on  a  case  of  scarlatina,  typhus,  erysipelas^ 
or  small-pox,  and  the  parturient  patients  may  then  become  the 
victims  of  puerpemi  fever.  In  the  Vienna  Lying-in  Hospital 
it  is  on  record  that  a  mortality  of  400  to  500  in  an  average  of 
3,000  deliveries  per  annum  appeai-ed  traceable  to  the  introduction 
of  cadaveric  matters,  through  the  uncleanliness  of  the  attending 
students;  these  matters  being  especially  potent  when  derived 
from  the  bodies  of  those  who  have  died  from  the  adynamic  forms 
of  Zymotic  disease.  Students  of  practical  midwifery  should  V>ear 
in  mind  this  fact.  They  ought  not  to  attend  cases  of  labour 
while  they  are  also  engaged  with  practical  anatomy  in  the 
dissecting  room. 

Another  peculiar  law  of  morbid  poisons,  and  one  whoOy  un- 
known in  medicinal  substances,  is  the  faculty  which  the  human 
body  possesses  of  generating  to  an  immense  extent  a  poison  of 
the  same  nature  as  that  by  which  the  disea^  was  originally 
produced      A  quantity  of  small-pox  matter  not  so  b%  as 
head  wnll  produce  many  thou-mnd  pustules,  each  containing 
times  as  much  pestUent  matter  as  was  originally  inserted 
moreover,  the  blood  and  all  the  secretions  of  the  body  are  equally 
infected  with  the  matter  of  the  pustules.    Tlie  miasmata  fit)m  on© 
child  labouring  under  whooping-cough  are  siifficient  to  infect  m 
whole  city. 
,  There  is  stUl  perhaps  a  more  remarkable  law  of  morbid  poisons; 
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wliieh  b,  that  many  of  them  possess  the  extmordinary  property 
of  exImiistiDg  the  constitution  of  all  susceptibility  to  a  second 
letioii  of  the  same  poison.  This  is  the  case  witli  syphilis^ 
ec&rbtiDa,  meaales^  typhus  fever,  small-pox,  whooping-cough,  and 
indeed,  mth  a  considerable  number  of  others.  Still  it  would 
Bma  that  a  temporary  protective  influence  is  impaiieJ  by  most 
morbid  poisons,  for  it  is  certain  that  few  persons  BuSev  a  second 
attack  of  the  same  specific  epidemic  disease;  and,  consequently, 
it  fullows  that  the  previous  action  of  the  poison  must  for  a  time 
impair  the  susceptibility  of  the  constitution  to  its  attacks.  This 
betiefieent  law  is  of  great  importance  in  social  life:  it  enables 
those  that  Ijave  recovei^d  to  attend  on  those  that  are  sick,  and 
illows  a  mother  fearlessly  to  nui^e  her  child  in  a  dangerous  and 
oc«tagioud  distemper  she  has  herself  passed  through,  if  such  an 
inducement  is  ever  necessary  to  strengthen  the  moml  courago 
ef  a  mother. 

The  laws  of  poisons  are  not  more  important  than  their  modus 
i^mndi;  and  this  part  of  the  subject  has  been  deeply  investi- 
gated by  modem  physiologists,  and  deserves  some  consideration. 
The  great  and  striking  alterations  which  often  take  place  in  the 
Wood,  led  from  a  veiy  remote  period  to  the  doctrine  of  huraor- 
alism,  or,  that  a  morbid  state  of  the  fluids  was  the  great  and 
jdmaiy   cause   of    disease.      On  the    contrary,  when  anatomy 
b^an  to  he  cultivated,  and  nerves  tmced  into  every  organ  and 
tissue^  it  was  supposed  that  disordered  actions  of  these  prune 
^genta  of  motion,  and  of  the  great  phenomena  of  animal  life, 
were  Uie  great  causes  of  disease,  the  morbid  state  of  the  fluids 
being  secondary.      Fontana^  attempting    to    prove    this    latter 
tlieoiy^  found,  to  his  surprise,  on  laying  bare  the  sciatic  nerve 
in  a  great  number  of  rabbits,  that  neither  the  venom  of  the 
▼ipcr    nor   hydrocyanic    acid,   when    applied    to    it,   produced 
the   phenomena  of  poisoning,  and   that    no  other  consequence 
resulted  beyond  what  would  have  been  produced  by  a  similar 
mecbanieal  injury.     Having  tlms  shown  that  the  phenomena  of 
poijsoning  do  not  result  from  the  application  of  the  deleterious 
egeiit  to  the  trunk  of  the  nerve  or  to  the  aolidSy  he  determined 
to  ascertain  whether  they  followed  after  absorption,  and  con- 
sequent  contamination  of  the  Jiuids.    Ho  injected  the  venom 
of  the  viper,  hydrocyanic  acid,  and  other  poisonous  substances 
directly  into  the  veins  of  different  animals ;  and  ho  found  that 
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altliough  the  nerves  of  a  part  may  be  steeped  in  these  poiso] 
witli  impmiity,  yet  no  sooner  did  the  substance  enter  the  vei 
than  the  animal,  after  uttering  a  few  horrible  shrieks^  struggl 
and  almost  histantly  died,  and  thus  demonstrated  a  morbid  state 
of  the  fluids,  as  well  as  the  existence  of  a  ti^ue  of  exti 
sensibility,  with  which  the  poison  being  brought  into  con 
accounted  for  the  death  of  the  animal     Fontana  pursued  this 
subject  one  step  further,  and  showed,  if  poisons  acted  by  absoj 
tion,  that  this  absoqjtion  was  in  many  instances  extremely  rapi 
He  submitted  a  number  of  pigeons  to  be  bitten  in  the  leg  by 
viper.      He  then  chopped  the  wounded  limb  off  at  different 
intervals  after  the  introduction  of  the  venom,  and  founds  as  the 
result)  of  an  extensive  series  of  experiments  on  sevei^  dozens  of 
pigeons,  that  none  recovered  when  the  poisoned  leg  was  removed 
at  a  later  period  than  twenty -five  seconds,  though  the  phenomena 
of  poisoning  did  not  occur  till  several  minutes  later. 

The  experiments  of  Fontana  had  shown  (supposing  a 
to  be  introduced  into  the  veins)  that  all  the  phenomena 
poisoning  were  accounted  for;  but  still  it  might  be  said 
to  pixjve  the  fact  of  absorption  something  was  wanting 
strict  demonstration.  For  the  further  proseeution  of  thk  subj 
we  are  hidebted  to  Segalas,  who  showed  that  if  the  arteri^ 
and  veins  of  the  mesentery  of  a  dog  be  tied,  a  quick-acting 
poison  wonld  lie  in  harmless  contact  with  the  corresponding 
portion  of  the  intestine  for  many  hours  j  but  no  sooner  were 
these  ligatures  removed  than  poisoning  took  place  in  a  few  i 
minutes.  Majendie  has  caiTied  this  proof,  of  the  veins  absorbio^H 
even  still  further.  He  amputated  the  leg  of  a  dog,  having  fimff 
introdticed  a  poHion  of  quill  into  the  femoral  artery  and  vein, 
in  such  a  mariner  tlmt,  on  dividing  these  vessels,  the  leg  hung 
connected  with  the  trunk  solely  by  means  of  the  quill,  all 
continiuty  by  means  of  the  solids  being  cut  off.  The  poisoi 
was  now  introduced  into  the  tissues  of  the  paw,  and  in  fo' 
minutes  the  animal  was  under  its  influence. 

By  these  experiments  it  is  believed  that  Fontana,  Seg 
and  Majendie  have  completely  demonstrated  the  absorption  of 
poisons  by  the  veins,  and  consequently  of  their  circulating  with 
the  blood;  and  that  no  doubt  may  remain  on  the  subject,  modem 
chemistry  has  demonstrated  the  actual  presence  of  many  medicinal 
substances  either  in  the  blood  itself  or  in  the  aecretiona  fonni 
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from  it.  Thus,  after  the  free  use  of  soda,  large  quantities  of 
nncombined  alkali  have  been  found  in  the  serum.  Alcohol  has 
been  obtained  by  distillation  from  the  blood;  while  iodine, 
rhubarb,  the  nitrate  of  potash,  and  a  large  number  of  other 
substances  taken  into  the  stomach  have  been  found  in  the 
urina  It  follows,  then,  that  poisons  are  absorbed  and  mingled 
with  the  blood,  and  are  conveyed  directly  to  the  parts  on  which 
they  act,  passing  with  impunity  over  others  for  which  they  have 
DO  affinity. 

The  hci  of  morbid  poisons  in  like  manner  being  absorbed, 
and  mingling  with  the  blood,  has  been  shown  by  many  conti- 
nental writers;  but  perhaps  the  experiment  made  by  Professor 
Coleman  is  the  most  satisfactory.  **  I  have  produced  the  disease 
(the  glanders)  by  first  removing  the  healthy  blood  from  an  ass, 
until  the  animal  was  nearly  exhausted,  and  then  transfusing 
from  a  glandered  horse  blood  from  the  carotid  artery  into  the 
jugular  vein.  The  glanders  in  the  ass  was  rapid  in  its  progress, 
▼iolent  in  degree,  and  from  this  animal  I  afterwards  produced 
both  glanders  and  farcy."  Scarlatina,  measles,  and  syphilis  have 
now  been  produced  by  inoculation  frcrm  the  blood  of  patients 
kboaring  under  these  diseases. 

The  circumstance  of  the  presence  of  a  poison  in  the  blood  is 
roppoeed  by  Andral  to  produce,  besides  its  toxic  states,  certain 
alterations  in  its  physical  condition.  Thus  a  specific  cause  has 
I  tendency  to  destroy  or  reduce  the  quantity  of  fibrine  in  the 
blood,  which  he  has  found  in  some  instances  to  be  only  one 
part  in  a  thousand.  Hence  he  adds,  whatever  may  be  the  nature 
of  the  specific  pyrexia,  the  blood  always  exhibits  the  following 
characters,  whether  it  be  taken  from  a  vein  or  collected  from  the 
heart  and  arteries  after  death, — namely,  that  the  serum  and 
dot  are  incompletely  separated  the  one  from  the  other,  so  that 
the  clot  is  consequently  large,  and  often  appears  to  fill  almost 
entirely  the  bleeding-basin.  Its  edges  are  never  raised,  and 
its  consistence  is  inconsiderable,  so  that  it  is  easily  torn, 
broken  down,  and  reduced  to  a  state  of  diffluence :  in  this  state 
it  becomes  grumous,  and  discolours  the  serum.  It  is  also 
remarkable  for  the  absence  of  all  buff;  which  is  rarely  met 
with  in  tjrphus,  in  measles,  in  scarlatina,  or  in  small-pox,  unless 
there  has  been  some  inflammatory  complication ;  and  even  when 
it  does  exist,  as  in  confluent  small-pox,  with  large  coUectiona 
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of  pus,  the  tuff  is  soft  and   gelatinous,  and,  by  expression 
tbe  serum,  is  easily  reduced  to  a  thin  pellicle.    This  defect 
fibrine  he  conceives  to  he  the  cause  of  the  great  tend*?ncy  to* 
hsemorrliage,  and  to  that  stasis  or  congestion  so  remarkiible  in 
typhus  fever,  scarlatina,  and  other  diseases  dependent  on  morbid 
poisons. 

The  facts  and  arguments  which  have  been  adduced  prove  that 
morbid  poisons  act  in  all  instances  not  capriciously^  but  according 
to  certain  definite  and  specihc  laM^s,  modified  by  the  influence  of 
climate,  tempemmentj  or  the  magnitude  of  the  dose;  also,  that 
they  mingle  with  the  blood,  with  which  they  continue  in  latent 
combination  a  certain  but  varjnng  period  of  time;  and  likewiB 
that  many  of  thera  are  capable  of  co-existing  together  in  the 
system.  A  knowledge  of  these  facts  is  necessary  to  the  prop 
understanding  of  this  class  of  diseases,  and  it  is  hoped  that  by 
their  application  many  of  the  difficulties  which  have  hither 
obscured  the  doctrines  of  fever,  of  sypliilis,  of  Ijydrophohia 
and  of  many  other  diseases  incident  to  this  class  of  morbid 
poisons,  may  be  removed^  and  that  this  portion  of  medic 
science  may  be  placed  on  a  surer  foundation,  if  not  on  a  per 
manent  basis. 

Deaths  from  Zymotic  DiseaBes  — The  average  annual  rate  per 
of  mortality  in  Great  Brititin  for  the  past  seventeen  yearn 
represented  by  2  2^5;  ie.,  nearly  22  per  \,000,  or  1  in  45  of  tlie 
poptilfition.  This  statement  is  given  as  a  fact  by  which  tha 
student  may  compare  the  numerical  statements  which  are  made 
in  estimating  the  fatal  nature  of  individual  diseases,  or  of 
eases  considered  in  classes. 

With  regard  to  diseases  of  tlie  Zjanotic  class,  it  may  be  state 
generally,  that  from  21  t^i  26  y?€r  cent  of  the  total  number  of 
deaths  which  take  place  in  Great  Britain  during  a  year  are  doo 
to  diseases  of  this  claas.     Generally  speaking,  also,  they  may  lidl 
arranged   in  the  order    of   their    greatest    fatality,  as   follow^,! 
namely: — (L)  Cholera,  typhus,  and  other  forms  of  continued  fever; 
(2*)  Scarlatina,  whooping-cough,  measles,  cro\5p,  small-pox,  dyseu-j 
teiy,  erj^sipelas;   (3,)  Tlie  other  diseases  of  this  class  are  le^i 
fetal;  and  it  has  been  observed  that  of  late  years  small- 
influen^a,  and  typhus  fever  are  less  fatiil  than  they  used  to  be. 

Under  the  class  of  Zymotic  diseases  the  following  orders  are  ta| 
be  distinguished  and  described,  namely: — 


TBB  SOUBCfiS   OF   THE   MIASMATIC   DISBASEB. 

OederI.  Miasmatic  Diseases — Mimmatici 

Omm  2,  Enthetic  Diseases — EntlieiicL 

OsnER  3.  DiETic  Diseases — DkticL 

Obdee  4  Parasitic  Diseases— Paro^iitci. 
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HTHOLOGT  OF  THE  MIASMATIC   ORDER  OF  ZYMOTIC  DISEASES, 

■Tee  diseases  to  be  cleaoribed  binder  this  oixler  acknowletlge  at 
leaat  three  soureeg  or  moAm  of  origin ;  while  they  are  all  mainly 
propignted,  disseminated,  communicated,  or  diffused  through  the 
igeaiy  of  contaminated  persons,  food,  water,  or  other  agents,  or 
Ihroiigb  infected  air.  The  poisons,  miasma,  gases,  germs,  active 
priociples,  or  morbific  agents  raay  be  an-anged  under  three  classes^ 
iiannily, — 1st,  PalJudal  malarioua  pois^on;  2d>  Animal  malaria 
|>*ii&«3a;  3d,  Specific  disease  poisons.  The  diseases  they  engender 
are  attended  by  a  febrile  state  which  may  assume  various  fonns 
or  types. 

Fyindal  Malarioii3  Poison. — This  poison  arises  from  mai^hy  land 
in  i>articular  conditions,  such  as  decomposition,  under  the  influ- 
tfiae  of  partial  moisture,  and  of  heat  above  GC  Fahr.  If  the  land 
is  perfectly  dry  or  perfectly  flooded  the  poison  is  not  generated, 
b  k  a  raaterial  poiaoiL  It  may  be  ivafted  along  with  the  wind, 
ad  m  induce  fever  at  a  distance  from  the  place  where  the  poison 
ii  gciierated  It  may  also  be  intercepted  by  a  belt  of  trees.  It 
ifpears  to  be  most  intense  near  the  surface  of  the  gromui  The 
iiseaieft  asually  attributed  to  this  endemic  source,  and  which 
ere  formerly  so  detitructive,  have  almost  disappeared  from  this 
antrj".  The  reason  of  this  may  fairly  l^e  a.scril>ed  to  the 
Ifirored  drainage  both  of  the  towns  and  of  the  agiicultural 
itricta.  The  ftu^t  may  be  proved,  did  s|iace  jjermit;  and  the 
inference  leads  one  to  hope  for  still  more  inmmnity  from 
arising  from  this  source,  if  the  "proper  autliorities** 
dit^  furtljer  efforts  in  this  direction.  "Within  the  last  half- 
ceotuty  kndHlnLining  and  town-sewering  have  ripened  into 
fences*     From  rude  beginniiigs,  insiguificaut   in   extentj  and 
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often  injurious  in  tlmir  effects  in  the  first  instance,  they  Uji^ 
become  of  thi*  first  importance.     Land  liaa,  in  many  instanoea, 
doubled  in  value;  and  town -sewering,  with  other  social  rcguln 
tions^  have  not  un frequently  prolonged  human  life  from  five 
fifty  per  cent,  as  compared  with  pi*evions  rates  in   the  sanid 
district."     "Agues  (and  malarious  cachexia)  are  reduced.     Sine 
1840  an  annual  mortality  in  English  towns  of  44  in  1,000  hni 
been  reduced  to  27;  an  annual  mortality  of  SO  has  been  reduc 
to  20,  and  even  as  low  as   15;   and  human  life  has  now  mor 
value  in  England  than  in  any  other  country  in  the  world — 9 
result  entirely  due  to  better  sanitary  arrangement^'*  (Rawlinson 
Jmimal  of  Society  of  Arts,  March  21,  1802,  vol.  x.,  p.  276). 

Tlie  time,  indeed,  appears  to  have  arrived  when  accnmt 
'  sanitary  statistics  should  not  only  he  kept  for  all  branches  o| 
the  public  service,  but  also  by  all  corporations,  niunicipalitie^ 
boards  of  commissioners,  and  parish  vestries,  for  the  population^ 
wit  Inn  their  i*espective  jurisdictions.  Such  statistics  should  Ite 
published  at  least  once  every  year,  as  the  natural  history  of  thi 
population  {Sanitan^  Slu^twttcs,  B.,  hitematwnal  Stafidiad  Cmi^ 
gress.     London,  1860.     Second  Section). 

Animal  Malaria  Poisoas  or  Effluvia. — Animal  effluvia  arise  fron 
the  decpni position  of  the  exhalations,  excrements,  or  excretions  ofl 
individuals  (whether  of  mankind  or  of  the  brute  creation), 
filthy  habits,  or  when  crowded  in  confined  spaces.    Sucli  poisot 
appear  to  be  more  limited  in  the  causation  of  disease  than  tl 
paludal  poisons  ja^t  noticed.     They  are  developed  in  situations^ 
where  numbers  are  crowded  together,  as  in  prisons,  hospitals^ 
besieged  towns,  camps,  ships,  and  such-like  places.    Winter  i|fl 
known  to   he  favourable  to  their  development  and  deleterion*™ 
influences.     They  are  sedative  or  depressing  in  their  actions,  and 
while  they  lower  the  energies  of  the  nerv^ous  system,  they  tend  to 
corrupt  or  poison  the  blood,  surcharging  it  witli   decomposing^ 
organic  compounds,  ^H 

Ephemeral  febrile  states  are  produced,  and  such  conditions  o^| 
ill- hen  1th  are  thereby  established,  so  that  a  certain  proclivity  tdH 
the  specific  communicable  diseases  seems  to  be  entailed,  Condi^^^ 
tions  of  the  constitutions  are  brought  alx)nt  by  which  a  cerUaijH 
receptivity  or  disposition  of  the  blood  is  produced,  rend4^|^| 
it  more  liable  to  undergo  those  changes  which  it  undoubm^^l 
undergoes  during  the  prognjss  of  the  specific  diseases  about  t^H 
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I      U  aoticeA    Thus  we  have  a  predispasition  to  cerLnin  diseases 

hmgU  ahbut,  and  especially  to  such  j^pecifio.  febrile  affections  as  | 

typhus  fever,  dysentery,  ciwUiu,  and    the  like.     Dr.   Car]:>eiiter 

(tlum  whom  we  have  not  a  better  physiological  authority),  in  an 

iBt^nestlDg  paper  on  the    "Predia])osing  Causes   uf  Epidemic^/' 

etowa  t!iat  the  conditions  which  tend  to  bring  aVrnt  the  specific 

luisflmatic  diseases  of  the  Zymotic  class  are  refemble  to  three 

H  t»tegorie^; — (1.)  Conditions  which  may  introduce  into  the  system 

^  da'^inptxsing  matter  that  has  been  generated  in  sotuq  external 

I       mmt^    (2.)  Conditions  which  occasion  an  increased  production 

H  of  decomposing  matter  in   the  system  itsel£      (.1.)   Conditions 

^^^ioh  obstruct  the  elimination  of  the  decinuposing  raatter  nor- 

^HRBy  or  excessively  generated  within  the  system,  or  abnormally 

intn^uced  ijito  it  fmra  without, 

Tb  decomposing  matters  generated  in  external  sources  may  be 
enumerated  as  putrescent  food,  water  contaminated  by  sewerage 

■  wr  other  decomposing  organic  substances,  and  air  charged  witli 

■  imiWimiitic  emaiifitionSu  The  constant  breathing  of  such  imtrescent 
■flfluvia  may,  by  communicating  a  putrescent  tendency  to  the 
Hllof^dp  render  it  more  prone  to  the  changes  by  which  specific 
■pcii^Kjns  are  multiplied,  Ill*health  and  consequent  receptivity 
^5^r  any  specific  disease  poison  are  develo]>ed  by  the  degenei-ation 

uf  the  tissues  within  the  body,  such  as  occur  in  the  puerperal 
Btflte,  after  severe  injuries,  and  as  a  consequence  of  excessive 
Bmscidar  exertion;  and  also  by  an  insufficient  supply  of  air,  a 
Hi^h  extenjal  temperature,  and  the  inge.stion  of  alcoholic  drinks. 
Kurh  and  aU  of  these  causes  tend  to  induce  morbid  conditions  of 
Hi^  blood,  a  tendency  to  putrescence,  and  a  condition  of  iU-healtb 
He  tlie  body. 

Specific  Disease  Poisons, — The    matter    by   which    the    specific 

miasinatic  diseases  are  communicated  and  propagated  is  solely 

dt-*rived  from  the  body  of  the  similarly  diseased  human  or  animal 

Wing;  for  there,  during  the  course  of  the  specific  disease,  b 

■le  soil  in  which  the  specific  poiaon  is  bred,  to  multiply  and 

fctipagate  its  kind.     It  is  not  yet  clearly  established  how  far 

Bc^  bodies  of  aaimals  may  not  be  a  soil  for  the  propagation  of 

■st^n&es  communicable  to  man.    (See  the  Sections  on  "Small-pox" 

IhJ   •Cow-pox,') 

The  diseases  of  the  lower  animals  are  not  sufficiently  studied 
by  im      The  diseases  of  plants  aie  almost  entirely  neglected. 
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Yet  it  is  clear  that  until  all  these  have  beeo  studied,  and  some 

steps  tiiken  to  generalize  them,  eveiy  conclusion  in  pathology 
regiirding  the  nature  of  the  propagation  and  dissemination  of 
sjiecific  miasmatic,  and  even  of  parasitic,  dietic,  and  enthetic 
diBeases,  must  lie  the  result  of  a  limited  experience  from  a  limit^c^H 
field  of  observatioiL  How  do  we  know  that  the  blights  of  plauta,S 
or  the  causes  of  them,  are  not  communicable  to  animals  and  to 
man?  We  know  how  intimately  related  the  diseases  of  man  and 
animals  are  wtth  famines  and  unwholesome  food;  and  of  famiuea 
witii  the  diseases  of  vegetable  and  animal  life,  as  much  as  wit! 
the  destruction  and  loss  of  food 

Dr.  Carter,  of  Bombay,  has  shown  that   there  is   in  India  it 
veiy  singular,  and  although  strictly  endemic  disease,  yet  a  very 
prevalent  one,  which  occurs  in  the  hands  and  fect»  especially  the 
latter,  and  which  it  is  probable  is  really  of  the  nat<n*e  of  a 
"  blight/'  in  so  far  as  it  is  owing  to  the  implantation  in  the  tissues 
of  **sporule3  or  germs,"  whicb   in   the  progress   of  development 
commit  irremediable  ravages  on  the  affected  parts,  leading  ulti- 
mately to  entire  disorganization  of  the  tissues.     It  is  kno^m 
the  '*  fungus  disease  of  India,"  originally  described  by  Dr. 
in   the    Tmiimctwns  of  the   Mediml  and   Phi/sical  Styckl^ 
Bombay,   No.    6,  new  series    for  1860,      (See   the   account 
•*  Parasitic  Diseases"  at  the  end  of  this  volume*) 

On  the  relations  between  the  diseases  of  mim  and  animals,  and 
especiatlj^  in  connection  with  food,  the  reader  is  refeiTcd  to  a 
series  of  papers  by  the  autlior^  in  the  Medical  Times  and  Gaseiti 
for  1857, 

Dr.  William  Budd,  of  Bristol,  has  also  recently  dh*ected  att^n 
tion  to  the  occurrence  of  maliguatit  pustule  in  Enghfnd,  in 
paper  read  at  the  great  meeting  of  the  British  Medical  Associatioi 
in  London,  in  August,  1862,     He  has  shown  that  the  disease  h 
not  been  so  uncommon  in  England  as  had  been  supposed^ — thai 
it  is  common  and  very  fatal  to  oxen  and  sheep  in  Ujls  country' 
that  in  man  and  in  sheep  the  disease  is  identical— that  it  is 
communicable  to  man  by  direct  inoculation,  and  also  by  eating 
the  flesh  of  the  animals  atfected — that  it  may  be  conveyed  and 
disseminated  by  the  bites  of  insects,  such  as  gnats — and  tliat  th 
disease  may  be  recommunicated  from  man  to  animals  {BrlL  Mm 
Journal,  January  24,  1863). 

Thei-e  ai*e^  some  peculiar  and  characteristic  features  especially 
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fieftaining  to  the  specific  diseases  of  the  Miasmatic  order  which 
wjiire  special  notice  as  mtmduekuy  to  a  description  of  the  iii- 
fdividmd  di^ases:— FLi'st,  They  siufdetdy  ttpring  tip  in  a  IwalU^ 
I  — MfiflfT  uiiJmoural}le  mniUary  candUion^.  Second,  They  may 
mpidhf  qtreml  td  irm^ular  i7ite7^ah,  so  as  to  incapacikUe  or 
fi^^ti^j  fjreat  7tumher^  of  people.  Tbei*e  two  marked  and  strik- 
ing features  are  technicaUy  described  as  being  due  respectively  to 
Entkmk'  and  Epiikmie  influeiimSt  the  natur©  of  whicli  will  be 
oonBitlercd  in  the  foUowiog  chapter* 


CHAPTER  IIL 


m  THE  KATUKE  OF  ENDEMIC,    EPIDEMIC,   AND   PANDEMIC 

INFLUENCEa 

laieodc  Xnluences  result  from  those  conditions  or  agencies 
kpeculiar  to  a  locality  which  favour  the  development  of  varioua 
Imiasmatic  dii^eases,  and  way  thus  account  for  their  sudden  origin, 
jSucli  diseases  ai-c  then  said  to  be  endemic.  Tliese  endemic  influ- 
ItDoes,  for  the  most  part,  are  exerted  by  the  geological  properties 
iWadiHtrict,  and  at^  traceable  to  the  c-onstittition  and  state  of  the 
|wit|  water,  and  air;  to  elevation  above  the  lovel  of  the  aea, 
piciDity  of  sea,  rivers,  or  stagnant  water,  woods,  and  vegetation; 
I'VariJitions  of  temperature,  pi-evalent  \rinds ;  in  connection  with 
pvottitiona,  modes  of  life,  quality  of  food  and  quantity,  as  modi- 
fivi  by  niond  agencies,  such  as  indolence  or  activity ;  privation 
and  comforts,  iiltb  or  clcanlinesa  of  people;  together  with  their 
h\nt%  of  life  and  employments,  ignorance  or  mental  culture;  and 
la4ly  their  social,  moml^  religious,  and  pwjlitical  conditions.  It 
itoftr  be  sliortly  stated  in  iUusti-atlon,  that  endemic  influencefi 
|t>ecoiue  mainly  active  through  the  following  conditions,  namely ; 
{— l.^t,  lliat   the   specific   poisons   by   which   the   communicable 

'Depaty  In^peetor-G^aenl  Dr.  Lawson  hm  m^ontly  eallod  tlie  attention  of  the 
tadoo  to  what  h»  oonsid^s  to  be  osdllntiom  of  inHueuces  over  the  whole 
rfii,  det«rmiEiliig  febrile  dis^aaefl.  To  aueh  iiifluenccB  he  givi»  the  name  of 
"Pwkmic*'  {7'mnmclmwt  of  £pid€mhloi/iml  Socvrt}/ (or  1862;  tho,  StatUlkal, 
knitarjf,  and  Mi^Ucal  lUpQtU  ^f  ihjt  Armtf  M^dkai  DtpoHm^ni  for  1861). 
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diseases,  sueli  as  small-pox  or  typlioid  fever,  pmpa||ate  their  kiiidl 
ai'e    never  totally  in  abeyance.     2d,  The  sfHseific  comnxunieablj 
diseases  are  constantly  extant  somewhere,  and  only  under  con^ 
ditions   favourable   to    their    dissemination    do  they  spread  or 
become  epidemic.     Although  their  genns,  specific  gases,   active 
principles,  or  media  of  pnipagation   and   development  may   lia 
dormant  or  latent  for  a  time,  it  is  not  to  be  inferred  that  thej 
have  ceased  to  exist.      3d,  The  history  of  all  the  specific  cam-^ 
municaLle  diseases  demonstrateg  the  same  alternations  of  sluml 
and  activity;  of  wide-spread  prevalence  in  one  place,  while  neigb.^ 
bonring  places  may  remain  free ;  and  finally,  the  same  successive 
invasion  of  neighbouring  phices,  such  that  the  prevailing  disease' 
only  begins  to  prevail  in  the  new  locality  after  it  has  already  died 
out  in  the  old,     4th,  One  element  remains  constant  in  the  history 
of  endemic  influence,  and  that  is  the  specific  viothlil  poimn  whicl 
is  the  origin  of  each  case.     It  is  susceptible  of  transmission  fixn] 
l>lace  to  place,  gathering  strength  a^  it  proceeds^  again  to  die  out 
or  become  donnant,  so  that  its  track  is  with  difficulty  iollowedl 
or  traced  out,      5  th,   In  large  cities  such  specific  poisons  are  J 
always  more  or  less  active,  and  their  diseases  always  present  j 
but  in  the  country  districts  they  only  now  and  then  occtin     Tha 
occunrence  of  long  intervals  of  rural  exemption  is  not  traoeable^ 
to  any  feebleness  of  the  poison  to  act;   for  wlien  the   disease 
does  become  developed  in  these  places,  the  ratio  of  persona  or  of 
aT:iima]s   attacked  is  incomparably   greater  than  is  ever  seen   in 
cities  under  like  circumstances  (See  Professor  Acland's  account 
of  the  fever   in   Great   Horwood    in  1857-58;  and  Dr,  William 
Budd,   of  Clifton,   regarding  fever  at   Nortli  Tawton*    a.nd  his 
most  instmctive  little  book   On  tite  PropctgiUiOfi  of   Typhoid  U 
Fever).     6tb,  In  lai-gc  towns  the  sewers  are  constantly  charged 
with  the  materies  morbi  of  specific  diseases  always  abounding 
in  towns.     In  small  vilhtges  and  other  places,  where  no  seweis 
exist,  the  air  only  may  bo  infected,  or  the  water  contaminated^ 
by    the    direct    or    indirect    importation    of    cases    of    specific  ■ 
disease    or    their   equivalents — the    poison   itself— so    that    the  | 
organic  impurities,  the  dung-heaps,  the  open  soil  which  sur* 
rounds  the   dwellings  of  the   patients,  the  cess-pools^   and  the 
privies    common   to  several    houses,    gradually    but   eventually j 
become  impregnated  with   the  specific   poison  of  the  diseaso^fl 
Thus  the  atmosphere  of  the  vilkge  may  become  incompambly^ 
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mMm  vimleDt  than  the  atmosphere  of  the  sick-chamber  itself, 

nieiice  ilie   rapid   epidemic    spread   of   the    miasraatic   diseases 

ia  the  liiaited  space  of  rural  villages  j  and  whicli  gives  rise  to 

I    {be  popular  error,  that  such  diseases  are  invariably  contagious 

In  country    places,   and    onlj'    rarely   so,    or   by    exception,    in 

cities  or  large  towns*     7th,   All  these  specific  dise^ises  multiply 

tlieir  kind  after  aimilar  modes  of  prapagation,    Sth,  All  of  them 

esUiblish  a  constant  series  of  morbid  elianges  and  leaions,  and 

ftlwip  issue  in  the  reproduction  of  its  own  specific  germ,  miasm, 

ps^  morbid  poison,  or  active  principle  by  which  it  propagates  its 

kind.    Thus  small-pox  propagates  small-pox  j  measles  multiplies 

metisles;   scarlatina  reproduces  scarlatina;   typhoid  fever  breeds 

typhi  ad  ftrver;  ty|>hus,  typhus;  and  so  on.     In  the  teiisc  language 

*if  Dr,  William  Budd, — ^"  What  small-pox  and  measle,'^  were  in  tho 

Amb  in  the  da3^3  of  Rhazes,  they  still  are  in  tlie  London  Cockney 

of  our  own  time.     What  they  are  in  the  London  Cockney,  they 

are  ia  the  wild  Indian  of  the  North  American  prairie,  and  in  the 

Xegro  of  the  Gold  Coast     To  all  the  other  specific  communicable 

4iisfcasea,  as  far  as  our  records  go,  the  same  remark  applies.     In 

aces  the  most  diverse,  under  climates  the  most  various,  age  after 

trough  endless  generations  of  man,  these  diseases  pass  down 

,li  the  human  body  (sometimes  through  animals — e.g.,  ovino 

I '0x1),  p^LTpetuating  their  own  kind,  and  each  maintaining 

lb  &L-|iiunite  identity  by  marks  as  specific  as  those  which  distin- 

piish  the  asp  tfom  the  adder  or  the  hemlock  from  the  poppy.** 

iitjch  being  t!ie  cage,  it  is  difficult  to  conceive  (as  Drs.  Watson  and 

Wiiliam  Budd  most  justly  observe),  *Hh€U  dmases  of  tvliose  pro- 

^'r-m  this  is  the  hl^tor^  mn  ever  he  geneinied  in  any  other 

Must  of  these  miasmatic  diseases  also  are  peculiar  to  man; 

while  animals  on  their  part  are  infested  by  a  whole  brood  of  com- 

^  able  diseases,  no  less  specific  in  their  kind,  each  distinct 

die  other,  and  most  of  them,  although  some  may  be  com- 

mtiaiimble  to  man,  are  incapable  of  multiplying  in  the  human 

Wly    Cattle  appear  to  be  subject  to  a  variety  of  malignant  and 

eommunicable  fevers,  from  w^hich  man  is  altogether  exempt.     Dtli, 

Certain  receptive  conditions,  or  a  predisi>osition  (the  nature  of 

■iilch  is  unknown),  exists  in  individuals,  wdiich  appear  essential 

il  the  development  of  the  specific  poisons  and  the  establishment 

of  the  disease-  and  immunity  against  a  repetition  of  the  disease 

is  geneniUy  conferred  by  one  attack  of  the  same  disease — an  im- 


218 


QISBASBS — SPHCUL  PATHOIOOT. 


1 


Dm 

M 


TiiiiTiity  wLicli  lias  been  prnved  by  experiment  on  an  enormc 
scale  with  regard  to  small-pox ;    and  with  regard  to   the 
diseases  of  tbis  kindj  the  belief  in  such  immi3n]ty  is  deduced  fr^jm 
extensive  observation.     But  the  immunity  acquired  by  one  atttiek 
of  any  of  these  diseases  is  of  no  avail  againtjtt  the  re^t     Measlo 
for  example,  renders  the  body  proof  against  meiislesi  but  leaves  i 
as  open  to  small-pox  as  before,  and  so  on  of  the  rest.      lOtb 
With  regaj-d  to  fermentation,  pntrescency,  or  decomposition,  ther 
is  some  reason  to  believe  (as  shown  in  the  previous  chapter)  tha 
it  may  quicken  the  activity  or  fedlitate  the  development 
specific  morbid  poison,  in  the  way  of  a  predispoBiiig  cause.     Dff 
Budd,  however,  believes  that  tliis  effect  has  been  much  overrated 
notwithstanding  the  observations  of  Dr.  Carpenter  referred  to 
tbo   preceding  pages.      Nevertheless,  there  is  no   small  fimiiUB 
of  circumstantial  evidence   tending   to  show  that   endemic  coe 
ditions  may  he  thus  far  favourable  to  the  propagation  of  ijpc^iiio 
diseases,  even  to  the  extent  of  epidemics,  in  consequence  of  the 
I>redisposing  agency  of  putrescent  emanations^  and,  on  the  otlito^J 
band,  both  endemic  and  epidemic  influences  ai'e  often  held  i4^| 
abeyance  by  the  tendency  to  decay,  decomposition,  and  dostruc- 
tiif^Q   of   the  *«^pecific   germs,   miasms,   gases^   or   disease   poisoD 
tliemselves.     Tliey  are  stivmped  with  the  tendency  to  change  &ti 
to  perish.      Like  all   organic  substances  which  propagate 
minute  or  invisible  begin nuigs,  myriads   perish  for  one  that 
fruitful      Tljis    is   especially   demonstmble    in    respect   of 
Parasitic  diseases,  whose  germs  would  overrun  the  woi'ld  if  they 
all  ciiTne  to  maturity;  bnt  the  extinction  or  the  dispemion  of  the 
specific  poisons  is  abundantly  provided  for  through  the  opeimtioB 
of  many  natural  causes;  and  by  imitating  some  of  these  oper 
tions  of  Nature  we  may  be  able  ev^entuaUy  to  exterminate, 
at  all  events,  greatly  to   modify  the   severity  and   reduce   i 
mort^ility  from  many  of  these  diseases. 

The  behef  in  the  spontaneous  endemic  origin  of  the  speeifl 
miii4§nmtic  diseases  rests  on  evidence  entirely  negaiive — namelj 
the  fact  that  cases  do  spring  up  in  which  it  is  impossible  to  tr 
the  disease  back  to  a  personal  source  of  specific  pmpagation  and 
dissemination — an  event  which  is  inherent  in  the  very  nature  A 
these  diseases.     For  the  active  principle  of  the  poison  is  invisiblfl 
although  the  matter  that  is  known  to  contain  it  may  he  capabM 
of  isolation  and  inoculation^  as  in  small-pox;  yet  the  existence  ifl 


I 


QUEVnOH  OF  THB  SPORTANBOT78  ORIGIN  OF  DISBASES.  219 

tlie  specific  disease  poison  is  known  to  us  by  inference  only. 
Again,  we  know  that  ample  provision  is  made  and  ways  are  open 
for  the  dissemination  of  the  active  agent  of  propagation  in  a 
thousand  unseen  modes,  so  that  it  is  obvious  that  the  precise 
source  of  infection  and  its  track  must  often  baffle  the  wisdom  of 
man  to  discover  or  trace  out. 

Cases  thus  constantly  arise  which  appear  to  give  countenance 
to  the  belief  that  the  disease  has  had  a  spontaneous  origin — 
sporadic,  as  it  is  termed.  Numerous  cases  of  small-pox  occur 
which  can  never  be  traced  to  their  source,  or  to  communication 
with  persons  similarly  diseased;  yet  the  history  of  small-pox  is 
dedaive  against  the  notion  of  its  spontaneous  origin;  and  if  of 
small-pox,  so  for  all  the  other  specific  Zymotic  diseases  of  the 
■me  nature.  Dr.  Watson  has  well  observed  that  "the  small-pox 
never  occurs  except  from  contagion.  It  was  quite  unknown  in 
Sftrope  till  the  beginning  of  the  eighth  centwy.  No  mention  of 
107  such  malady  is  to  be  found  in  the  Greek  or  Roman  authors 
of  antiquity.  Now,  whatever  may  have  been  the  deficiencies  of 
the  ancient  physicians,  they  were  excellent  observers  and  capital 
jeecribers  of  disease ;  and  it  is  impossible  that  a  disease  so  difiusive, 
and  marked  by  characters  so  definite  and  conspicuous,  should 
kve  escaped  their  notice,  or  have  been  obscurely  portrayed  (if 
Imown)  in  their  writings.  On  the  other  hand,  Mr.  MoorCj  in  his 
learned  and  interesting  History  of  Small-Pox,  has  shown  that  it 
frevailed  in  China  and  Hindostan  from  a  very  early  period — even 
more  than  a  thousand  years  before  the  time  of  our  Saviour.  That 
it  did  not  sooner  extend  westward  into  Persia,  and  thence  into 
Greece,  may  be  attributed  partly  to  the  horror  which  the  disease 
ereiywhere  inspired,  and  the  attempts  that  wei-e  subsequently 
made  to  check  its  progress,  by  prohibiting  all  communication  with 
the  sick,  partly  to  the  limited  intercourse  which  then  took  place 
among  the  eastern  nations,  but  principally  to  the  peculiar  situation 
of  the  regions  through  which  the  infection  was  diffused,  separated 
M  they  are  from  the  rest  of  the  world  by  immense  deserts  and  by 
the  ocean"  (Watson,  Lectures  on  tJie  Practice  of  Physic,  3d 
edition,  vol  ii,  p.  709).  "If  anything  were  wanting"  writes  Dr. 
Budd,  **to  show  what  is  the  true  inference  to  be  drawn  from  these 
events,  it  would  be  found  in  the  fsuct  that,  once  imported  into  the 
West,  ii  spread  with  the  most  fearful  rapidity  and  havoc;  and 
that  while  almost  all  men  are  prone  to  take  the  disorder,  large 
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portions  of  the  world  have  remained  for  centuries  exempt  fram  it» 
until  at  length  it  was  imported,  and  that  then  it  inMlibljr 
diffused  fuid  established  itself  in  those  parta.  In  tliis  country 
the  (endemic)  conditions  for  the  spread  of  the  disease  esiBted 
in  the  most  intense  degree,  as  was  shown  by  the  event  when  the 
diseitse  was  once  introduced.  The  long  lapse  of  ages  during 
wluch  we  remained  entirely  free  from  smaU-pos  showed,  with 
equid  clearness,  that,  nntil  this  introdaction  occurred,  all  the  con- 
ditions favourable  to  the  development  of  small-pox  were  powerlesa 
to  cause  a  single  case.  The  spectacle  witnessed  in  Europe  waa 
repeated  over  tigaiii  in  the  Western  World  in  a  still  more  strik- 
ing way.  Our  knowledge  of  the  events  here  is  precise  and  sure. 
There  was  no  small -pox  in  the  New  World  before  its  discovery 
by  CohunbuSj  in  1492.  In  1517  the  disease  was  imported  im 
St*  Domingo.  Three  years  later,  in  one  of  the  Spanish  expe 
ditions  from  Cuba  to  Mexico,  a  Negi^o  covered  with  the  pustules 
of  8mall-pox  was  Itmded  on  the  Mexican  coast.  From  him  the 
disease  spread  with  such  desolation  that  within  a  very  short^ 
time  (accoi'ding  to  Kobertson),  three  mlLLLons  and  a  lialf  of  {]»eople^ 
were  destroyed  by  it  in  that  kingdom  alone."  "Again,  small-pox 
wkiB  introduced  into  Iceland  in  1707,  when  sixteen  tliousand 
persons  wore  Civrried  off  by  its  ravages — more  tlian  a  fuiirth  [mit 
of  the  whole  population  of  the  island.  It  reached  Greenland  stili 
later,  appearing  there  for  the  fii-st  time  in  173S,  and  spreading  sa 
fatally  as  almost  to  depopulate  the  island/*  (Budd,  1  a,  p,  M,  ft 
8(^il)  No  common  conditions  of  human  life  gave  rise  to  sudi 
phenomena.  Propagation  from  the  actual  poison  of  a  pre-exist- 
ing case  was  the  one  neeessaiy  and  all-sufficient  condition  for 
these  endemic  outbreaks  and  their  epidemic  ju'ev^alenc^.  The  i 
precise  mode  in  which  the  miasmatic  dkeaaes,  with  their  apecificfl 
pomons,  first  came  into  existence  is  beyond  our  k^n — hidden  il 
from  us  as  yet  by  a  vail,  and  remaining  an  inscrutjible,  at 
least  an  unpenetrated,  mysteiy,  But  everything  tends  to  sboif  M 
that,  once  created,  they  all  propagate  only  in  one  way — namely, 
by  continuous  succession.  ji 

Defective  ventilation,  inasmuch  as  it  is  always  injurious  toH 
health,  always  aggravates  disease,  and  so  promotes  the  endemic    ' 
influence.     With  regard  to  any  influence   it  may  have  on  the 
development  and  spread  of  communicable  disease,   it  may  be 
noticed  that  it  does  not  equally  help  all  communicable  diseases  to 
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develop  themselves  and  to  spread.  Commonly  it  seems  to  opemte 
ia  proportion  as  the  specific  miasmatic  disease  is  one  which 
iiBpirts  specific  poison  properties  to  the  general  exhalations  of 
Ui(j  Mck  The  significance  of  defective  ventilation  is  not  likely, 
tIicrefore»  to  be  quite  the  same  where  typhoid  fever,  cholera,  or 
dystnt^ry  are  the  pre  vail  in  g  diseases,  as  where  the  disease  ia 
tyiilim  fever,  scarlatina,  small-pox,  or  diphtheria  In  the  eases 
of  typhoid  fever,  cholera,  aBd  dysentery,  any  defect  of  vcBtilation 
rf>tild  become  more  and  more  impt^rtant  in  proportion  as  the 
liffwel  discliai^ges  of  the  sick  were  not  promptly  removed  fmm 
ritliin  doors^  or  as,  from  other  causes,  there  were  fecal  effluvia 
or  excrements  suffered  to  remain  in  the  dwelling  (Simon,  Third 
&pyfiofthe  Medical  Officer  of  the  Privy  Coimcil,  I860,  p.  10). 

Ipidemic  Infiaenca. — The  second  chamcteristic  feature  i>eculiar 
tfj  mme  of  the  miasmatic  order  of  Zymotic  diseases  is,  that  they 
i»f>metiincs  spread  rapidly,  so  as  to  incapacitate  and  destroy  great 
Bttiuhers  of  the  people.     The  dbease  is  then  said  to  be  epkk7nic 
(m,  upon;   and   Sr?^Qc,  tlie  people).     No  subject  has  afforded 
gmittT  scope  for  sj^eculation  than  the  origin,  cause,  and  progress 
of  t^pideiiiica.     It  is  in  vain  ti^  speculate  upon  the  subject ;  and,  in 
the  words  of  Dr.  Wood,  of  Pennsylvania,  "all  we  can  say,  with 
^MittDty,  regarding  epideniics,  is,  that  there  must  be  some  dis* 
^rff^red  condition  of  the  circumstances  around  us — some  secret 
power  that  is  operating  injuriously  upon  our  system — and  to  this 
^^    give  the  mime  of  tpidemio  influence  or  amstUiftion'*   and 
^vfi).4]  is  believed  to  predispose  towards  the  receptivity  of  specific 
disease  poisons.     Tlie  observations  of  Mr.  Simon  lead  to  the  belief 
tlmi  the   prevalence  of  external  conditions,  tending  in  certain 
looilities   to   determine   a  specific   decomposition   of  excrement^ 
communicable  to  other  organic  substances  and  infecting  the  air, 
is  an  essential  element  in  an  epidemic  pcnod. 

Tlie  most  recent  .spt^culation  regards  the  discovery  of  a  peculiar 

atmospheric  condition,  ascribed  to   a  principle  called  ozones  or 

(o^tifv,  stink,   or  oapti),  smell),  of  which,   as  yet,  we 

nothing  definite,  altbougli   many  subtle  instniraents  and 

apparatus  are  in  use  to  detect  and  measure  the  amount  of  this 

principle  in  the  air, 

A  cATcful  study  of  the  effects  of  the  epidemic  ivfiuence  appears 
to  warrant  the  enunciation  of  ceitain  laws  wliich  seem  to  regulate 
its  operations*     These  laws  may  be  thus  condensed: — 
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Laws  of  Hpidemic  bifluence, — (I.)  This  influence  frequently  pre- 
di^Kiaes    to    diseases,    apparently   independently  of   any   other 
known  cause,  as  in  the  case  of  influenza  and  cholera.     It  makes 
itself  manifest  hy  appearing  to  give  increased  energy  to  causes 
which  produce  particular  diseases:  so  that  small-pox,  scariattnai 
typhus,  and   the  like,   soraetimes  rage  with  great   violence  as 
epidemics.    It  also  appears  to  predispose  to  new  and  anomaloaa 
forms  of  diaeftse,  as  witnessed  in  the  furunculoid  epidemic  whicli 
recently  prevailed  both  in  Europe  and  America,  from  1849  till 
1852.     (2.)  Sometimes  the  epidemic  injluenc^   manifests   itself 
by  a  eeiiain  type   or  direction  wMch  existing  diseases  ap] 
to  take.     Thus  at  one  period  diseases  take  a  low,  or  what 
called  a   (yph4>id   ty]>e,   so   that  depletion  is   not   tolerated; 
another    time,  an   injUtmniGUory    tendency  predominates,    and 
antiphlogistic   treatment   is   required.     At   one   period  there  is 
a  tendency  in  discaae  to  complicate  its  course  by  a  disposition 
to  affect  particukr  organs.     At  one  time  head  affections  pre- 
dominate;   at  another  time   affections  of  the  chest,  or  of  the 
alimentary  canal,  complicate  the  courae  of  a  prevailing  disease. 
Consequently  the  aame  disaase  may  demand  very  different  and 
even  opposite,  modes  of  mcmagenient.     (3.)   During  epidemics 
other  disea^a  are  apt  to  assume  more  or  less  of  the  prevailing 
epidemic  featui^es.     Thus,  when  cholera  prevails,  looseness  of  th© 
bowela  often  compHcatas  th©  course  of  other  affections.     When 
influenza  prevails,  catarrhal  complications  increase  the  danger  of 
other  diseases.     Ill-health   of  any  kind,  therefore,   favouiB   the 
action  of    the  epidemic  influence.      (4)    Some  change   in  the 
character  of  prevailing  diseases  of  a  constant  and  recurring  kind 
often  indicates  the  approach  of  an  e]ndemic  and  the  prevalence  of 
the  epidemic  ixifluence,      (5,)  The  first  effects  of  the  epidemia 
infiwence  are  usually  the  most  violent  and  marked,  and  the 
cases  of  the  epidemic   disease    become   mild  as  the    epidemic 
injluence  passes  away.     (6.)  The  epidemic  i7ifiv£fice  sometimas 
disappears  entii'ely  after  a  short  prevalence ;  sometimes  continues^ 
with  irregular  intermisaions,  for  two,  three,  four,  or  even  six  years* 
or  longer.    Influenza  and  cholera  are  examplea    (7*)  An  epidemic 
tendency,  after  continuing  for  several  years,  may  give  place  to 
one  of  a  different  kind»  which,  in  its  turn,  may  again  give  place  to 
the  first    Malarious  fevers,  yelhw  fever,  and  typhus  illustrate  this 
in  America.    The  eruptive  affections  seem  to  run  in  somewhat 
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simihr  cydea  After  the  introduction  of  vaccination  the  small' 
pox  seemed  for  many  years  to  be  almost  entirely  subdued;  but 
more  recently  again  the  disease  has  seldom  been  entirely  absent 
from  among  us,  alternating  as  an  epidemic  now  and  then 
with  meaaUs,  scarlet  fever,  and  typhus.  We  look  forward  to 
the  time  when  vaccination  enforced  by  law  will  completely 
eradicate  the  diseasa  (8.)  The  lower  animals  are  also  subject  to 
epidemic  influences ;  and  seasons  of  unusual  fatality  among  them 
have  coincided  with  those  in  which  the  human  race  have 
sofieied.  This  £bu^  has  been  well  shown  in  an  elaborate  and 
erudite  analjrsis  of  the  census  of  Ireland,  by  Sir  William  R. 
Wilde,  of  Dublin,  the  diseases  of  the  population  having  been 
recorded  at  the  time. 

PUidemic  Infliiences. — ^The  expressions  of  the  hitherto  prevailing 
doctrines  r^arding  endemic  and  qjiderwic  influences  appear  so 
nnsatiafiictory  to  many  minds,  and  leave  many  circumstances 
regarding  the  spread  of  diseases  unexplained,  that  attention  is 
being  directed  to  more  comprehensive  views  and  investigations 
of  the  questions  involved  in  the  preceding  paragraphs.  An 
ingenious  theory  has  been  propounded  by  Deputy  Inspector- 
General  Dr.  Lawson,  who  has  attempted  to  establish  the  occur- 
rence, between  1817  and  1836,  of  a  series  of  oscillcUions  of  febrile 
diseases,  following  each  other  over  the  world  with  amazing 
regularity.  The  mode  of  occurrence  of  such  febrile  diseases  he 
attributes  to  a  cause  or  influence  which,  from  its  extent  and 
progressive  character,  he  names  a  "pandemic  wave,"  to  distinguish 
the  influence  from  that  usually  understood  as  epidemic,  referring 
to  a  single  form  of  disease  affecting  a  limited  space.  Under  the 
influence  of  this  jxindemic  wave  Dr.  Lawson  believes  that  there 
is  a  constantly  progressive  tendency  to  the  development  of  all 
endemic  febrile  diseases  in  the  Atlantic  and  Western  parts  of 
the  Indian  .Ocean,  from  South  or  South-east  to  North  or  North- 
east. 

But  the  feu^ts  and  data  on  which  this  theory  is  made  to  rest 
we  not  of  sufficient  number,  and  many  of  them  are  not  suffi- 
ciently trustworthy  to  rest  a  judgment  upon.  In  not  a  few 
instances  a  totally  different  interpretation  may  be  given  to  that 
^hich  Dr.  Lawson  has  assigned  to  them.  Although,  therefore, 
it  may  be  premature  to  propound  such  a  theory,  especially  fi 
it  is  still  open  to  the  verdict  of  "not  proven,"  yet  the  expressic 
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of  it  k  adcnl&led  to  do  good  by  drawing  attention  to  tbn  subject, 
mud  to  the  ©oraprebensive,  world-wide  range  whicb  must  be  given 
to  sodi  investigations;  and  to  wliom  can  Science  look  witb  more 
hope  for  results  than  to  tbe  medical  officers  of  Her  Majesty's 
Britisli  and  Indian  armies? 

A  successful  *3tudy  of  these  peculiar  and  characteristic  features 
of  miasmatic  diseases — ^uamely,  the  endemic ^  ejndemic.  and  pan- 
demic inflnencm — is  of  the  utmost  importance  to  the  student. 
He  will  learn  to  appreciate  how  much  and  successfully  mortality 
umy  be  diminished  by  well-directed  hygienic  measures,  such  as 
cultivation  and  improvement  of  the  soil,  extension  of  commerce, 
improvements  in  diet  and  the  social  circumstances  of  tbe  lower 
dasses  —  especially  in  regard  to  cleanliness,  ventilation,  and 
domestic  management  of  improved  dwellings^  and  efBcient 
sewerage;  care  in  the  separation  and  treatment  of  the  sick  when 
in  numbers;  and  tbe  use  of  strict  measures  of  a  prDphylactic  kind 
suited  to  the  circumstances  of  tbe  case.  Next  to  large  townsi 
the  liealtb  of  the  Army  is  of  the  greatest  importance,  especially 
when  we  consider  the  tendency  that  exists  to  a  bigh  rate  of 
mortality  ia  that  service.  In  the  military  age  (which  is  the 
age  between  eighteen  and  forty)  tbe  mortality  of  tbe  general 
population  in  England  is  less  than  one  per  cent  per  annum. 
The  mortality  of  the  British  army  is  much  above  this.  On 
Home  service  it  has  had  a  mortality  double  that  of  tbe  cinl 
population  at  the  coiTcsponding  ages;  and  seven-ninths  of  the 
entire  mortality  among  the  iufantiy  of  the  line  has  ariseEi  from 
diseases  of  the  Zymotic  dass.  Disease  and  mortality  are  much 
greater  during  campaigns,  when  more  than  twenty-two  per  cent^ 
are  constantly  on  the  sick  list.  The  causes  of  high  rates  of 
mortality  require  constant  investigation,  by  carefully  observii^, 
recording,  and  comparing  the  facts  over  a  sufficiently  large  ai-ea; 
thus  arriving  at  certainty  as  to  tbe  causes,  and  whether  they 
can  be  mitigated  or  removed. 

An  obsen-ation  of  great  interest  in  connection  with  animal 
malaria  poimn,  as  well  as  witb  epidemic  mfiuenm^,  may  be 
approi>!  lately  referred  to  here.  It  seems  clearly  proven,  especially 
by  the  valuable  and  decisive  observations  of  Th.  William 
Budd,  of  Bristol,  that  tlie  communicjtble  poisons  of  typhoid 
fever  and  of  cholera  are  capable  of  being  imported  or  carried 
from  place  to  jjlace  by  persons  who  have  the  disease.     Dr.  Budd  s 
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hwtoiy  of  the  North  Tawton  fever  and  its  oflshoots  {Lancet, 
July  9, 1860)  is  most  conclusive  on  this  point.  His  arguments 
axe  also  cogent  to  the  general  effect  that  spedaUy  the  bowel 
disdiaiges  are  m^eaTia  by  which  a  patient,  whether  migrating 
or  stationary,  can  be  instrumental  in  disseminating  typhoid 
fever  and  cholera.  Mr.  Simon  makes  the  important  remark, 
however,  that  these  bowel  discharges  may  not  be  the  sole  means 
of  multiplying  and  disseminating  these  diseases;  although, 
provisionally,  the  conclusions  of  Dr.  Budd  must  be  acted  upon 
in  their  present  unqualified  form;  while  it  is  of  the  greatest 
practical  importance  to  learn,  as  exactly  as  possible,  whether  it 
18  in  all  states  of  the  disease,  and  under  all  ^  circumstances, 
that  the  bowel  discharges  of  typhoid  fever  and  cholera  can 
eommunicate  and  multiply  the  means  of  dissemination.  In  illus- 
tration of  such  possible  contingent  results,  Mr.  Simon  refers  to 
some  interesting  and  important  experiments  made  in  1854  by 
Professor  Theirsch,  of  Erlangen.  These  experiments  seemed  to 
show  that  cholera  evacuations,  in  the  course  of  their  decomposir- 
im,  either  acquire  the  power  of  communicating  or  multiplying 
their  specific  poison,  or  that  the  specific  poison  inherent  in 
them  becomes  intensified  by  decomposition  (Zymosis?).  That  the 
decomposition  or  change  may  begin  even  in  the  bowels,  after 
the  secretion  and  accumulation  of  the  material  in  them,  as  well  as 
in  cess-pools,  seems  to  be  possible ;  and  perhaps,  as  Mr.  Simon 
jastly  remarks,  may  furnish  an  explanation  of  the  many  cases  in 
which  human  intercourse  has  apparently  disseminated  the  disease. 
For,  according  to  the  observations  of  Professor  Pettenkofer  at 
Munich,  and  Professor  Acland  at  Oxford,  it  would  seem  that  dur- 
ing cholera  periods  the  immigration  of  persons  suffering  diarrhoea 
has  been  followed  by  outbreaks  of  cholera  in  places  previously 
nninfected;  and  Professor  Pettenkofer  ascribes  this  fact  to  an 
influence  (Zymotic?)  exerted  by  the  faeces  of  such  diseased  persons 
in  the  cess-pools  and  adjoining  soil  of  ill-conditioned  places  to 
which  they  go.  Specific  poison  properties  of  this  kind  would 
tiius  prolwtbly  extend  to  the  pollution  of  well  waters  of  such 
soils,  and  might  render  them,  if  swallowed,  capable  of  exciting 
cholera,  or  typhoid  fever,  or  dysentery,  by  direct  contagioru  It 
is  encouraging  to  sanitary  reformers,  as  Mr.  Simon  justly  remarks, 
that  cases  of  the  apparent  introduction  of  cholera  contagion  by 
human  intercourse  are  essentially  different  from  cases  of  tbe 
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diHBBminatioa  of  siieh  specific  diseaseB  as  smaJl-pox  or  meaale& 
The  mulUplication  of  the  specific  poison  in  the  latter  diseaBea 
takes  jjlace  exclusively  within  the  human  body.  The  multiplica- 
tion and  dissemination  of  them  have  no  immediate  dependence 
on  differences  of  medium;  but  wherever  himiaan  beings  can  oroea 
one  another's  path,  to  the  susceptible  or  unprotected  person  these 
specific  diseases  may  be  communicated.  On  the  otlxer  hand,  it 
seeois  really  to  be  the  fact  that  the  cholera  poison  (and  probably^^ 
also,  t>q>hoid  fever  poiBon  and  dysentery),  if  it  msi  at  aU 
multiplied  within  the  bo<ly,  almost  certainly  has  ita  great  oen' 
of  multiplication  elsewJtere;  namely,  in  those  avoidable  foei 
coiTuption  whfre  excrement  accumulates  and  decays.  Military 
authontiea  ought  to  remember  tltis  fact.  They  have  had 
abundant  evidence  of  it  in  the  old  camping  grounds  of  the  Indian 
army;  as  well  i\s  when  following  the  route  and  encamping  on  the 
ground  pi^viously  occupied  by  retreating  armies.  For  disseminata 
ing  the  disease  and  multiplying  the  poison,  foulne^  of  medium 
aeems  indispensable;  and  it  is  no  ordinary  fotdness  which  will 
impart  to  air,  food,  or  water  the  Zymotic  action  of  decomposing 
excrement  The  common  taint  is  something  specific,  Therefore^ 
I  regards  cholera,  it  seems  highly  probable  that  the  immigmtioi 
of  infected  persons  might  occur  to  a  very  great  extent  without 
exciting  epidemic  outbreaks,  if  such  immigration  were  only  made 
into  places  of  irreproachable  samtary  conditions,  especially  as 
regards  water  sup})ly,  and  the  continuous  removal  of  house  refuse 
or  camp  filth.  (Comi>are  Simon  in  his  public  health  reports — 
especially  secorid  and  iJiird — relative  to  the  people  of  England 
also  Pettetikofer,  Acland,  and  Thiersch,  as  quoted  by  Simon, 
of  his  third  report,  1860.) 
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CHAPTER   IV, 


^^[AHAOEMENT  OF    EPIDEMICS;     AND    ON    PEOCEEDINGS  WHICH    ARE 
ADVISABLE    TO    BE  TAKEN    IN    PLACES  ATTACKED    OR    THREAT- 
ENED BY   EPIDEMIC   DISEASES. 
1 

The  practical  questions  immediately  involved  in  the  exposiiio 
which  has   been  given   of  the  nature  of  Zymotic  diseases 


MAKAQBMBNT  OP  EPIDBMIC8.  227 

general,  and  of  the  miasmatic  order  of  these  diseases  in  par- 
ticular, is  contaioed  in  the  following  statement,  namely: — That 
it  IB  possible  to  extinguish   the   greater   number  of  epidemic 
diseases,  however  intense  or  abundant  may  be  the  atmospheric 
or  other  agencies  which   constitute  their  potential  causes,  by 
remembering, — (1.)  That  the  living  body  of  the  diseased  persons 
is  the  soil  on  which  the  communicable  disease  breeds  the  poison 
by  which    the  specific  disease    is  multiplied  and  propagated: 
(a)  That  excretions  from  an  infected  person,  especially  such  ex- 
eretioDS  as  are  immediately  related  to  or  flow  from  parts  affected 
with  specific  lesions,  probably  contain  the  most  active  elements 
of  the  specific  poison  by  which  the  disease  may  be  disseminated: 
(3.)  That  such  active  elements,  germs,  poisons,  miasms,  gases,  or 
noxious  agents  may  contaminate  the  drinking-waters  of  a  dis- 
trict, or  may  infect  the  atmosphere,  or  lie  dormant  for  variable 
and  unknown  periods  of  time,  just  as  seeds  dry  up  and  preserve 
their  vital  properties :  (4.)  To  follow  out  zealously  the  hygienic 
measures  which  flow  fr^m  these  statements,  and  so  prevent  the 
propagation  of  specific  diseases:    (5.)    To  preserve  as  much  as 
possible  the  blood  of  every  individual  in  that  state  which  shall 
prevent  these  poisons  from  finding  the  conditions  of  their  develop- 
ment within  the  body:  (6.)  That  these  ends  are  to  be  attained 
on  the  one  hand  by  preventing  the  production  of  fermentible 
matter  in  or  out  of  the  body ;  and  on  the  other  hand  by  promot- 
ing its  removal  and  chemical  destruction  or  decomposition,  when 
it  is  inevitably  generated,  and  by  a  free  supply  of  pure  air,  and 
by  the  reduction  of  that  air  to  the  lowest  temperature  at  which 
the  condition  of  the  individuals  will  allow  it  to  be  safely  inhaled. 
Preventive  measures  based  upon  these  principles  are  of  the  utmost 
inaportance,  so  much  so  that  the  most  eminent  members  of  the 
'Medical  profession  in  London  and  elsewhere  concur  in  the  views 
*iid  opinions  of  Dr.  William  Budd,  unanimously  cherishing  the 
'^^a.iim,  that,  "  except  under  the  pressure  of  great  military  straits, 
'^o  army  ought  ever  to  suffer  on  a  large  scale  from  this  great 
8^X)up  of  communicable  diseases,  and    especially  such    as    are 
*iH8eminated  by  intestinal  discharges." 

The  following  detail  of  proceedings  advisable  to  be  taken  in 
places  attacked  or  threatened  by  epidemic  diseases  are  given 
^^^Uiinly  from  a  memorandum  drawn  up  by  John  Simon,  Esq., 
^e  Medical  Officer  of  the  Privy  Council,  and  published  in  his 
^hird  Beport  on  the  Public  jffeaWi  in  England  in  1860 : — 
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1.  Whexever  there  ia  prevalence  or  threatening  of  cholem» 
diphtheria,  typhua,  or  any  otber  epidemic  disease,  it  is  of  more 
than  common  importance  that  the  powers  conferred  by  the 
Nuisaticca  Removal  Acts,  and  by  various  other  laws  for  the 
protection  of  the  Public  Health,  be  vigorously,  but  at  the  same 
time  judiciously  exercised  by  those  in  whom  they  are  vested; 
and  with  regard  to  armies,  that  the  instructions  relative  to  the 
guidance  of  the  Medical  Officer  in  sanitary  matters,  contained  in 
the  Army  Rt^gulatimis,  be  duly  carried  out,  on  the  principle  that 
the  executive  should  act  under  authority^  in  order  to  caiTy  out 
the  required  measui^s  efficiently. 

2.  If  the  danger  be  considerable,  it  wall  be  expedient  that  the 
local  authorities  in  civil  life,  and  the  commanding  officers  of 
armies,  brigades,  divisions,  and  regiments  in  military  life,  avail 
thenisBlve.i,  as  soon  as  possible,  of  the  medical  advice  within  tbeir 
reach,  in  taking  measures  of  prevention  and  protection  against 
the  spread  of  epidemic  influences. 

3.  Measures  of  precaution  for  prevention  and  protection  are 
equally  proper  for  all  classes  of  society,  civH  and  military.  But 
it  IB  chiefly  with  regard  to  the  poorer  civil  population— therefore 
chiefly  in  the  courts  and  alleys  of  towns^  and  at  the  laboiu^ers* 
cottages  of  country  districts — that  local  authorities  are  called 
upon  to  exei^ise  the  utmost  vigilance,  and  to  proffer  information 
and  advice.  Common  lodging-houses,  and  houses  which  are  sub- 
let in  ."several  small  holdings,  always  require  particular  attention. 

4.  Wherever  there  is  accumulation,  iitink,  or  soakage  of  house 
refuse,  or  of'  other  decaying  animal  or  vegetable  matter,  the 
nuisance  should  as  promptly  as  passible  be  abated,  and  precau- 
tion should  be  taken  not  to  let  it  recur.  Especially  all  com- 
plaints which  refer  to  sewers  and  drahis,  or  to  foul  ditdiea  and 
po7uli7i{^  of  ihxiinuge,  or  to  n^gkct  of  Bcwvengmig^  should  receive 
immediate  attention.  The  trapping  of  house  drmns  and  »inks^ 
and  the  state  of  cess-pools  and  middens,  should  be  carefully  seen 
to.  In  skiugJdei'-houses,  and  other  places  where  beasU  are  kept» 
strict  cleanliness  should  be  enforced. 

5.  In  order  to  guard  against  the  harm  which  sometimes  arises 
from  disturbing  heaps  of  oflensive  matter,  it  is  often  necessary  to 
combine  the  use  of  chemical  disinfectants  with  such  means  as  are 
taken  for  the  removal  of  filth ;  and  in  cases  where  removal  is  for 
the  time  impossible  or  inexpedient,  the  filth  should  always  be 
disinfected^    Disinfection  is  likewise  desirable  for  unpaved  eajrtfa. 
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dose  to  dweUings,  if  it  be  sodden  with  slops  and  filth.  Generally, 
where  cholera  or  typhoid  fever  is  in  a  house  or  barrack,  hospital 
or  hut^  the  privies  especially  require  to  be  disinfected. 

6.  Sources  of  water  supply  should  be  carefullj'  and  efficiently 
examined.  Those  of  them  which  are  in  any  way  tainted  by 
animal  or  vegetable  refuse — ^above  all,  those  into  which  there  is 
any  leakage  or  filtration  from  sewers,  drains,  ceaa-pooh,  or  foul 
difci«9— ought  no  longer  to  be  drunk  from.  Where  the  disease 
is  cholera,  diarrhoea,  or  typhoid  fever,  it  is  especially  essential 
tiiat  no  foul  water  be  drunk. 

7.  The  washing  and  lime-whiting  of  uncleanly  premises  (houses, 
hnts,  hospitals,  barrack  guard-rooms,  and  the  like),  especially  of 
such  as  are  densely  or  multifariously  occupied,  should  be  pressed 
with  all  practicable  despatch. 

8.  Overcrowding  should  be  prevented.  Especially  where  disease 
has  b^un,  the  sick-room  should,  as  far  as  possible,  be  free  from 
persons  who  are  not  of  use  or  comfort  to  the  patient. 

9.  Ample  ventilation   should  be  enforced.      Window  frames 

djoold  be  seen  to,  (1.)  That  they  may  be  made  to  open,  if  not 

so  made;  and  (2.)  That  they  be  kept  sufficiently  open.     Especially 

^liere  any  kind  of  specific  disease,  communicable  by  infection 

of  tbe  air,  has  begun,  it  is  essential,  both  for  patients  and  for 

persons  who  are  about  them,  that  the  sick-room  and  the  sick- 

house  or  hospital  be  constantly  and    efficiently  traversed    by 

streams  of  fresh  air.     This  is  especially  necessary  at  night,  and 

stej>s  should  be  taken  to  insure  efficient  ventilation  even  at  some 

^^^X  or  imaginary  expense  of  comfort. 

lO.  The  cleanest  domestic  habits  should  be  enjoined.  Eefuse 
'^^^tters  should  never  be  sufiered  to  remain  or  to  linger  within 
*^o  dwelling,  hospital,  barrack-room,  or  hut.  Such  refuse  must 
^  <mce  be  removed,  and  at  once  disposed  of,  or  cast  into  the 
'^ccptacle  provided  for  it.  All  things  or  utensils  which  have 
^  be  disinfected  or  cleansed  should  always  be  disinfected  or 
cleansed  wUhovt  delay. 

11.  With  regard  to  material  substances  discharged  or  separated 
from  the  bodies  of  the  sick,  special  precautions  of  cleanliness  and 
^disinfection   are    necessary.      Among   discharges    or    substances 
separated  from  the  body  which  it  is  proper  to  treat  as  capable  of 
conmiunicating  disease,  are  those  which  come,  in  cases  of  small- 
pox, from  the  affected  skin;  in  cases  of  cholera  and  typhoid  fever. 
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from  the  intestinal  canal;    in  cases  of  diplatfaeiia  and  scarlatina 

moJignai  from  the  nose  and  throfit,  and  the  exhalations  from  the 
gkin  and  the  lungs  saturating  clothes ;  likewise,  in  cases  of 
emptivo  fevers,  measles,  scarlatina,  rotheln,  typhus,  and  the  like, 
the  general  exhalations  of  the  sick,  and  especially  so  of  the 
convalescing,  probably  in  connection  with  the  desquamation  of 
the  akin.  Tlie  caution  which  is  necessary  with  regaixl  to  such 
mattei'S  must  of  course  extend  to  whatever  may  be  imbued  with 
them;  so  that  bedding,  clothing,  towels,  and  other  articles  which 
have  been  in  use  by  the  sick,  do  not  become  sources  of  mischief, 
either  in  the  house  to  which  they  belong,  or  in  houses  to  which 
they  are  conveyed.  Moreover,  in  typhoid  fever  and  cholera,  the 
evacuations  should  be  regarded  as  capable  of  communicating  a 
Bimilarly  specific  and  infectious  property  to  any  night-soil  with  ■ 
which  they  may  be  mingled  in  privies,  drains,  or  cess-poola 
(Thiersch)*  This  danger  of  multiplying  the  sources  of  com- 
municating disease  must  be  guarded  against  by  the  chemical 
destruction,  decomposition,  or  disinfection  of  all  the  intestinal 
evacuations  as  soon  as  they  are  passed  from  the  bowels,  and 
certainly  before  they  are  thrown  away,  and  so  "let  loose  upon 
the  world/'  Above  all,  they  must  never  be  caet  where  they  can 
run  or  s^jak  into  sources  of  drinking-water. 

12*  AH  reasonable  care  should  be  taken  not  to  disseminate 
disease  by  the  unnecessaiy  association  of  persona  suffering  fFom 
the  specific  comnumicable  diseases,  either  with  healthy  personiv 
or  in  wards  of  hospitals  where  patients  suffering  with  other 
diseases  are  being  treated*  Tins  care  is  requisite,  not  only  with 
regard  to  the  sick-house,  ward,  hospital,  or  ship,  but  likewise 
with  regard  to  day  schools,  phu^es  of  public  resort,  courts  of 
justice,  and  other  places  where  members  of  many  different 
households  are  accustomed  to  meet 

13.  Where  dangerous  conrlifcions  of  residence  cannot  be 
promptly  remedied,  it  will  be  best  that  the  inmates,  while 
unattacked  by  disease,  remove  to  some  safer  lodging.  If  diseaae 
begins  in  houses  where  the  sick  person  cannot  be  rightly  circum* 
stanced  and  tended,  medical  advice  ought  to  decide  on  the 
propriety  or  fitness  of  removing  hira  to  an  infirmary  or  hospitaL 
In  extreme  cases,  special  lufirmaries  may  become  necessary  for 
the  sick,  or  special  houses  of  refuge  for  the  endangered. 

14.  The  questions  of  quarantiue  ought  to  be  decided  by  the 


I 


« 


ICANAOBMBNT   OF  BPIDBMICS.  231 

circamstances  of  the  special  case,  the  preceding  principles  being 
kept  in  view. 

15.  Privation,  as  predisposing  to  disease,  may  require  special 
measures  of  relief 

16.  In  certain  cases  special  medical  arrangements  are  neces- 
sary. For  instance,  as  cholera  in  this  country  almost  always 
begins  somewhat  gradually,  in  the  comparatively  tractable  form 
of  what  is  called  "  premonitory  diarrhoea^*'  it  is  essential  that, 
where  cholera  is  epidemic,  arrangements  should  be  made  for 
affordiDg  medical  relief  without  delay  to  persons  attacked  even 
slightly  with  looseness  of  the  bowels.  So  again,  where  small- 
pox is  the  prevailing  disease,  it  is  essential  that  all  unvaccinated 
persons  (unless  they  previously  have  had  small-pox)  should  very 
promptly  be  vaccinated;  and  re  vaccination  should  also  be  oflTered, 
both  to  persons  above  puberty  who  have  not  been  vaccinated 
since  childhood,  and  to  younger  persons  whose  marks  of  vaccina- 
tion are  unsatisfactory. 

17.  It  is  always  to  be  desired  that  the  people  should,  as  far 
as  possible,  know  what  real  precautions  they  can  take  against 
the  disease  which  threatens  them;  what  vigilance  is  needful 
with  regard  to  its  early  symptoms;  and  what,  if  any,  special 
arrangements  have  been  made  for  giving  medical  assistance 
within  the  district.  Especially  in  the  case  of  small-pox  or  of 
cholera,  such  information  ought  to  be  spread  abroad  by  means 
of  printed  bills  or  placards.  In  any  case  where  danger  is  great, 
house  to  house  visitation,  or  personal  inspection  of  all  by  discreet 
and  competent  persons,  may  be  of  the  utmost  service,  both 
in  quieting  unreasonable  alarm,  and  in  leading  or  assisting  the 
less  educated  and  the  destitute  parts  of  the  population  to  do 
what  is  needful  for  safety. 

18.  These  memoranda  relate  to  occasions  of  emergency.  The 
measures  suggested  must  be  regarded  as  of  an  extemporaneous 
kind.  Permanent  provisions  for  securing  Public  Health  have  not 
been  in  express  terms  insisted  on.  In  proportion  as  a  district  or 
number  of  individuals,  such  as  an  army  or  a  regiment,  axe 
habitually  well  cared  for  by  its  sanitary  authorities,  the  more* 
formidable  emergencies  of  epidemic  disease  are  not  likely  to 
arise. 

As  addenda  to  these  memoranda,  the  following  rules,  the 
observance  of  which  is  enjoined  by  the  government  of  the  London 
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Fever  Hospital,  might  well  be  adopted  under  similar  dream- 
stances  in  military  and  in  other  civil  hospitals: — 

1.  It  is  of  the  utm(»t  importance  to  the  sick  and  their  attend- 
ants that  there  be  a  constant  admission  of  fresh  air  into  the 
room,  and  especially  about  the  patient*B  bed,  care  being  taken  to 
prevent  the  wind  fix)m  blowing  directly  on  the  patient 

2.  Attention  to  cleanliness  is  indispensable.  The  linen  of  the 
patient  should  be  often  changed,  and  the  dirty  clothes,  &c, 
unmediately  put  into  fresh  cold  water,  and  afterwards  well 
washed.  The  floor  of  the  room  must  be  cleansed  every  day  with 
a  mop,  and  all  dischai^ges  from  the  patient  immediately  removed, 
and  the  utensils  washed. 

3.  Nurses  and  attendants  ought  to  endeavour  to  avoid  the 
patient*s  breath  and  the  vapour  from  the  discharges. 

4.  Visitors  must  not  go  near  to  the  sick,  nor  remain  with  them 
longer  than  Ls  absolutely  necessary:  they  should  not  swallow 
their  spittle,  but  clean  the  mouth  and  nostrils  when  they  leave 
the  room. 

5.  No  dependence  must  be  placed  on  vinegar,  camphor,  or 
other  8upp<i8ed  preventions,  which,  without  attention  to  cleanli- 
ness and  mlmission  of  fresh  air,  are  not  only  useless,  but  by  their 
strong  smell  render  it  impossible  to  perceive  when  the  room  is 
filled  xi-ith  bad  air  or  noxious  vapours. 

Processes  of  DisinfiDctioiL — ^These  processes  have  been  recom- 
mended by  Professor  Miller,  of  King  s  College,  London.  They" 
cannot  supply  the  place  of  cleanliness,  ventilation,  and  drainage. 
They  are  artificial,  and  are  used  for  exceptional  purposes,  the 
great  natural  disinfectant  being  jrtth  air,  abundantly  and  trnin-- 
terrupteilly  supplied. 

1.  For  purposes  of  artificial  disinfection,  the  agents  which 
most  commonly  prove  useful  are,  chloride  of  lime,  quicklime; 
Condy  s  manganic  c(.»nij>ounds,  and  carbolic  add.  Metallic  salts, 
es|K»cially  perehloride  of  iron,  sulphate  of  iron,  and  chloride  rf 
zinc,  are  under  some  circumstances  applicable.  In  certain  cases 
rhlorine  gns  or  sulphurous  acid  gas  may  advantageously  be  used; 

'  and  in  certain  other  cases  powdered  charcoal  or  fresh  earth. 

2.  If  perchK»ride  of  iron  or  chloride  of  zinc  be  used,  the  com- 
mon concentrated  solution  may  be  diluted  with  eight  or  ten  times 
its  bulk  of  water.  Sulphate  of  iron  or  chloride  of  lime  may  be 
used  in  the  preparation  of  a  pound  to  a  gallon  of  water,  taking 
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care  that  the  water  completely  dissolves  the  sulphate  of  iron,  or 
has  the  chloride  of  lime  thoroughly  mixed  with  it.  Coudy's 
gtronger  fluid  (red)  may  be  diluted  with  fifty  times  its  bulk  of 
water;  his  weaker  fluid  (green)  with  thirty  times  its  bulk  of 
water.  Where  the  matters  requiring  to  be  disinfected  are  matters 
having  an  ofiensive  smell,  the  disinfectant  should  be  used  till  the 
smell  has  entirely  ceased. 

3.  In  the  (yrdvnary  emptying  of  privies  or  ceaa-pooU,  use  may 
l)e  made  of  perchloride  of  iron,  of  chloride  of  zinc,  or  of  sulphate 
of  iron  But  where  disease  is  present,  it  is  best  to  use  chloride 
of  lime  or  Condy's  fluid.  Where  it  is  desirable  to  disinfect 
before  throwing  away  the  evacuations  from  the  bowels  of  persons 
saffering  from  certain  diseases,  the  disinfectant  should  be  put 
into  the  night-stool  or  bed-pan  when  about  to  be  used  by  the 
patient 

4.  Heaps  of  manure  or  of  other  filth,  if  it  be  impossible  or 
inexpedient  to  remove  them,  should  be  covered  to  the  depth  of 
two  or  three  inches  with  a  layer  of  freshly  burnt  vegetable  charcoal 
ia  powder.  Freshly  burnt  lime  may  be  used  in  the  same  way, 
but  is  less  effectual  than  charcoal.  If  neither  charcoal  nor  lime 
be  at  hand,  the  filth  should  be  covered  with  a  layer,  some  inches 
thick,  of  clean  dry  earth. 

5.  Earth  near  dwellings,  'if  it  has  become  offensive  or  foul  by 
the  soakage  of  decaying  animal  or  vegetable  matter,  should  be 
treated  on  the  same  plan. 

6.  Drains  and  ditches  are  best  treated  with  chloride  of  lime, 
or  with  Condy's  fluid,  or  with  perchloride  of  iron.  A  pound  of 
good  chloride  of  lime  will  generally  well  suffice  to  disinfect  1,000 
gaflons  of  running  sewage ;  but  of  course  the  quantity  of  disin- 
fectant required  will  depend  upon  the  amount  of  filth  in  the 
fluid  to  be  disinfected. 

7.  Linen  and  vxishing  apparel,  requiring  to  be  disinfected, 
should,  without  delay,  be  set  to  soak  in  water  containing,  per 
Sldllon,  about  an  ounce  either  of  chloride  of  lime  or  of  Condy's 
^  fluid:  the  latter,  as  not  being  corrosive,  is  preferable.  Or 
the  articles  in  question  may  be  plunged  at  once  into  boiling 
^ater,  and  afterwards,  when  at  wash,  be  actually  boiled  in  the 
^^^ashing  water. 

8.  MooUens,  bedding,  or  clothing,  which  cannot  be  washed, 
*nay  be  disinfected    by  exposure    for  two  or  more    hours  in 
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chambers  consUncted  for  the  purpoee,  and  heated  to  a  tempera- 
ture of  210^  to  250^  Fahr. 

.  9.  For  the  disinfection  of  interiors  of  houses,  the  ceilings  and 
walls  should  be  whitewashed  with  quicklime.  The  wood*work 
should  be  well  cleansed  with  soap  and  water,  and  subsequentlj 
washed  with  a  solution  of  chloride  of  lime,  about  two  ounces  to 
the  gallon. 

10.  A  room  no  longer  occupied  may  be  disinfected  by  sul- 
phurous acid  gas,  or  chlorine  gas, — the  first  by  burning  in  the 
room  an  ounce  or  two  of  flowers  of  sulphur  in  a  pipkin;  the 
second  by  setting  in  the  room  a  dish  containing  a  quarter  of  a 
pound  of  finely-powdered  black  oxide  of  manganese,  over  wfaidi 
is  poured  half  a  pint  of  muriatic  acid,  previously  mixed  with  a 
quarter  of  a  pint  of  water.  In  either  case  the  doors,  chimney, 
and  windows  of  the  room  must  be  kept  carefully  closed  during 
the  process,  which  lasts  for  several  hours. 


CHAPTER   V. 

DETAILED  DESCRIPTIOX  OF  THE   MIASMATIC  ORDER  OF  ZYMOTIC 

DISEASES. 

SEcnox  L — Eruptive  Fe\'ers — Exanthemata. 

SMALL-POX—  Varioia, 

Pfttiiiitkin. — Smatl'pox  in  man  is  the  product  of  a  specific 
and  pifjxihl^  morbid  potWii,  which  is  reproduced  and  muUipUed 
during  the  oy^tne  of  the  m^Oady.  After  a  dejinite  period  of 
incuUui'0\  a  remittent  fever  is  eJi4aUiJte'Jy  and  followed  by  an 
entji»ii*jn  on  thr:  fskin,  and  soinetimes  on  tl*e  mucous  surfaces^ 
trith  other  ojucomitant  and  vccn^ionally  succeeding  affedicnuk 
The  eruption  on  the  slrin  />ijs»<h<  through  the  ^ages  of  pimple, 
lY-vcV/r,  pust*de,  Atii.  and  <Vu*v^  mai^  or  cicatrices  an  its  sits, 
Thi  di^M-^  run.<  a  iUnnii^  course,  and,  as  a  rule,  eihausis  the 
f^w^^LjttibHity  ofihe  ^xmMiiution  to  another  aiiacL\ 

Pathology. — ^The  theor\'  r^gaiding  the  development  of  smafl-fox 
is.  that  a  s{iecific  poison  is  absorbed  and  infects  the  Uood,  and 
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I  given  period  of  latency  gives  rise  to  "  primary  fever " 
Hasta  from  two  to  four  days,  till  the  eruption  apiiears, 
me  fever  for  the  most  part  rem  lis.  The  secondary  or 
)  iclioQ  of  the  poison  of  sinaH-pox  makes  itself  ubviouB 
IruptioQ  on  tlie  skin,  and  also  sometimes  on  the  mncous 
tae  of  the  eyes,  nose,  mouth,  fauces,  and  great  intestine. 
foptioQ  runs  a  given  course — namely^  pimple,  vmicle,  and 
and  when  fully  out,  or  at  ita  height,  the  febrile 
na,  which  bad  remitted,  return,  and  give  rise  to  what 
led  the  secondary  femr^  The  occasionally  succeeding 
conditions  are  inflammation  of  the  various  tissues  of 
Ipi,  of  the  urinary  organ  s,  and,  kstly,  of  the  areolar  ti.'^ue 
iKwIy  generally,  which  often  becomes  the  seat  of  an  endlesa 
offtbecesse^. 

occurrence  of  fever  preceding  the  secondary  or  specific 
of  the  poison,  or  tlie  appearance  of  the  emption,  has 
p  an  exception,  and,  indeed,  in  some  insttmces  it  has  been 
inrere  a  character  as  to  have  destroyed  the  patient  on  the 
mi.  The  remission  or  subsidence  of  the  fever  is  constant 
eases,  but  in  the  severer  forms  of  the  confluent  small- 
etimes  runs  on,  and  is  constant  The  recurrence  of 
^ndary  fever/'  and  the  exacerbation  of  the  fever  in 
at  the  time  of  the  matumtion  of  the  pock,  is 
taut*  The  cause  of  this  seconrlary  attack  lias  long 
mlty  in  the  pathology  of  small-pox*  Some  attribute 
the  specific  nature  of  the  disease,  while  others 
'  it  to  result  from  tlie  maturation  of  the  pustules,  atid 
i  wuppm*atim  fever — ^ynipUyrnatic,  and  dependent  upon 
1  affection. 

ler  constant  phenomenon  in  the  development  of  small- 
that  the  secondary  actions  of  the  poison  occasion  a 
eruption.  There  are  a  few  lure  exceptions,  which 
tte  a  variety  of  small-pox  sometimes  noticed  as  the 
m  siite  eniptimieJ'  The  affection  of  the  mucous  mem- 
in  often  wanting  in  mild  cases,  though  rarely  absent  in 
ones.  The  poison  is  also  apt  to  set  up  many  tertiaiy 
I  as  infiammation  of  the  lungs,  of  tljc  urinary  or^us, 
€ye,  and  of  the  areolar  tissue.  Genenilly  it  may  be 
(led  that  the  state  and  appearance  of  the  eruption  depends 
peat  measure  upon  the  type  and  character  of  the  fever. 
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whila  the  type  and  character  of  the   fever  may  be  modifiei 

by  tbe  arganic  functions  and  conditioa  of  the  blood,  espedjillj^ 
as  induced  by  vaccination. 

The  development  of  small-pox  is  tracealde  through  certiil 
8tag*»s,  namely, — ^Ist,  Tlie  stage  or  period  of  incubation ;  2d,  Tbl 
febrile  stage,  or  period  of  primary  fever;  3d,  The  exudative  ataglj 
or  period  during  which  the  eruption  appears  and  becomes  full 
developed;  4th,  Tlie  suppurative  stage,  or  period  of  secondary  fcvel 

As  the  eruption,  or  formation  of  the  small*pox  pustule,  i 
undoubtedly  a  marked  chai-acteristic  of  the  diseajse,  it  rcquirt 
particular  description.  It  has  itself  certain  definite  stages  in  i( 
developmeni  It  runs  a  given  course  of  about  eleven  daj^,  m 
in  iti^  progress  undergoes  many  mutationa.  It  is  at  first  a  pimpli 
then  a  vesicle,  then  a  pustule,  and  lastly  it  forms  the  scab  fl 
crust.  These  various  changes  form  so  many  etnt^m  of  uneqttii 
duration*  The  first,  or  stage  of  pimple,  lasts  fix>m  twenty-fou 
to  forty-eight  hours;  the  second,  or  vesicular  stage,  four  dajl 
the  pustular  stage  three  days ;  while  the  last  stage,  or  that  ^ 
scabbing,  laiits  three  days  more,  making  the  whole  duration  0 
the  normal  pustule  ten  or  eleven  daya  There  are  varieties 
however,  of  this  disease,  in  which  the  formation  of  the  pustule  i 
irregular;  as  in  the  conjiuent  and  horn  small -pox.  In  the  latte 
the  two  last  stages  are  singularly  shortened,  or  absent  altogetlier, 

When  the  eraption  in  small-pox  is  of  the  distinct  varietj 
its  fii^t  appearance  consists  of  a  number  of  small  red  pimplei 
about  the  size  of  a  pin's  head,  more  or  less  numerous,  but  scpamt 
and  distinct  from  one  another,  and  scarcely  salient  On  tb 
second  or  third  day  of  the  eruption  the  second  stage  towards  th 
development  of  pustules  commences;  and  a  small  vesicle,  whid 
gradually  enlarges,  bound  down  and  depressed  in  the  centrBj  fl 
umhiU€€Ued,  forms  on  the  apex  of  each  pimple,  and  contains  > 
dear  whey -coloured  fluid  This  vesicular  sta^e  lasts  ab^^ut  foil 
days,  when  the  vesicle  maturates  or  "ripens"  into  a  pustul 
This  process  m  so  gradual  that»  if  you  examine  the  pustule  clrjsel 
about  the  fifth  or  sixth  day^  you  may  see,  at  least  in  many,  tl 
colours,  vix.,  a  central  whitish  disc  of  lymph,  set  in,  or  aurronnde 
by,  a  circle  of  yellowish  puriform  matter.  '*In  truth,  there  isi 
the  centre  a  veaich,  which  is  distinct  from  the  puj3,  so  that  yi 
may  puncture  the  vesicular  portion,  and  empty  its  contea 
without  letting  out  any  of  the  pus,  or  you  may  puncture  the  pd 
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oonkming  the  pus,  and  let  tliat  out  without  evacuating  the 
ooDients  of  the  vesicle.  The  vesicles  have  even,  by  careful  dia- 
sdcdm,  been  taken  oat  entire"  (Watson).  ITie  adherence  of  the 
ilfcered  cuticle  to  the  cutis  at  some  points,  and  its  separation  at 
fltbefR,  produces  the  little  compartments  or  dissepiments  spoken 
of  by  some  writers.  These  cavities  are  usually  irregular  in  shape; 
md  all  who  have  examined  these  nmltilocular  cavities  agi-ee  in 
da^crihiBg  the  exLstence  of  a  white  substance  in  them,  of  the 
consistence  of  pulp  or  thick  miicus,  aud  which  at  ih-st  was 
ij^pased  to  l^e  the  specific  exudation  of  small-pox.  It  is  now 
^BsTtained  that  it  is  no  pseudo-membrane,  but  is  composed  of 
WB  deeper  and  softened  layers  of  the  epidermic  lliis  **dLsc" 
of  softened  epidermis  covers  the  interior  of  the  pustule,  and 
fxtends  irom  the  c^entre  to  the  raised  circumference  of  the  pustule 
in  diverging  rays,  forming  part  of  six  or  eight  chambers  of  nearly 
tqtial  size.  In  the  structure  of  this  disc  the  following  elements 
ne  distinguishable  firom  without  inwards, — (1)  Large  flat  cells; 
^)Ijyrge  cells  not  so  flat,  but  more  globular^  with  nuclei;  (3.) 
HfifQii  the  cutis  are  the  cells  and  tissue  of  the  rete  mtLCOSwiri 

Krar,  Gluqe,  Rater  Gostav.  Simon,  l>eside8  other  observers 
ttor©  early  date).  Will  not  some  delicate  process  of  organic 
yais  tell  us  what  the  active  principle  of  the  specific  vu-us  of 
misU-po3c  is,— if  it  be  capable  of  being  so  detennined?  While 
did  maturation  of  the  vesicle  into  a  pu.stule  is  going  on,  a  damask 
irf  areola  forms  ai-ound  each  pustule ;  and  as  the  vesicle  fills,  the 
*iole  face  swells,  and  often  to  so  great  a  degree  that  the  eyelids 
ifc closed.  While  the  maturation  is  complete,  the  "bride"  which 
bound  down  the  centre  of  the  vesicle,  ruptures,  and  the  pustule 
mw  becomes  spheroidal  or  a^wmiiuUed.  About  the  eight!  i  day 
rf  the  eruption  a  dark  spot  is  seen  on  the  top  of  each  pustule. 
At  that  spot  the  euticle  ruptures,  allowing  matter  to  exude, 
which  concretes  into  a  scab  or  crust;  and  during  this  process  the 
pustule  shrivels  and  dries  up.  The  crust  is  detached  between 
the  eleventh  and  fourteenth  days,  lea\ing  the  cutis  beneath  of  a 
dark  red  dish -brown  hue — a  discoloration  which  lasts  many  days, 
CfT  even  weeks.  On  the  face,  however,  tbe  pustule  often  penetrates 
or  burrowsj  so  as  to  cause  ulceration  of  the  rder  7nu^osum.,  leaving 
a  pennanent  cicatrix  in  the  form  of  a  depression  or  *'  pit."  The 
dcatrix  thus  formed,  though  at  first  of  a  reddish-brown,  ultimately 
beoomea  of  a  dead  white  colour. 
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Tlie  small-pox  eruptioTi  does  not  appear  over  tlie  whole  hotfy 
at  once»  but  appears  in  three  successive  crops.     The  first  crop 
covers  the  face,   neck,  and  upper  extremities,  the  second  tlie 
trunk,  wKAq  the  third  appears  on  the  lower  extremities.    Thi 
is  UHUidly  an  interval  of  several  hours  between  each  crop;  ai 
the  later  the  pustules  are  in  appearing  on  the  trunk  and  lower 
extremities  than  on  the  face  and  neck,  by  so  much  the  later  thev 
are  in  maturating,  and  in  disappearing  from  those  parts, 
the  eruption  on  the  face  is  declining,  that  upon  the  estremii 
haa  scarcely  yet  arrived  at  its  height,  so  that  the  hands  and  ft 
are    then  considerably  swollen.     This  is  to  be  regarded  m  i 
favoimible   sign,  in   so   far   as  it  indicates  a  certain  vigour  of 
constitution. 

The  number  of  pustules  is  very  various,  sometimes  not  e: 
ing  five  or  six  over  the  whole  body,  more  commonly  from  one 
three  hundred,  and  occasionally  amounting  to  several  Uioi 
It  has  been  calculated,  if  ten  thousand  pustules  be  counted 
the  body,  that  two  thousand  at  least  will  be  found  on  the 
and  accordingly,  the  number  of  pustules  on  the  face  heiBg 
proportion,  those  on  the  other  parts  of  the  body  furnish  a  fnir 
estimate  of  the  extent  of  the  disease,  and  of  the  danger  of  tl 
patient 

The  pustule  is  subject  to  many  irregularities,  both  as  to 
form  and  course;  whicli  give  rise  to  tw^o  very  marked  varieties 
the  disease,  namely,  the  coiijln^rit  and  the  horn  small-pox 
mnfiuent  small-pox  differs  from  the  distind  amall-pox  ia  tl 
pimples  being  small,  less  prominent,  and  so  numerous  that  evi 
on   the   fimt  appearance   of  the  eruption   there   is   hardly  ai 
distinct  separation  between  tliem.     The  vesicles  which  form 
their  apices  appear  earlier,   and   their  diameters   increase  m" 
irregulsirly  than  in  the  distinct  forms,  and  often  they  run 
into   the  other.      The  pustules,  likewise,  which  are  confliieni 
either  remain  flat  and  do  not  rise,  or,  the  areolar  tissue  ruphuii 
[ley  form  large  buUse  or  bladdei^s  {ihxHqI^e  cc^ryinltosw),  and 
encircled  with  the  usual  red  areola  round  their  base ;  neil 
their  fluid  contents  always    acquire  the  yellow  colour  am 
thick  purulent  consistency  of  the  milder  disease.    Their  crui 
moreover,  are  soft,  and  do  not  fall  off  till  many  days  after 
usual  period,  or  not  till  the  eighteenth  or  twentieth  day,  or  even 
later    When  the  desiccation  is  completed  and  the  crust  detached. 
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1  (ieep  scar  or  pit,  sometimeB  an  extensive  seam,  remainSj  and 
ibows  the  loss  of  sulMtance  that  lias  t^ken  pkce,  and  how 
destnictive  has  been  the  process  beneath  these  crusts. 

The  fwm  smaU-pox  is  a  variety  of  the  pustule,  and  is  by  much 
the  mildest  form  of  the  disease.  The  pustule  in  this  variety 
pmes  through  the  stages  of  pimple  and  of  vesicle,  but  on  the 
^  0^  sixth  day  of  the  eruption,  instead  of  maturating,  the 
pititde  shrivels,  desiccates,  and  crusts,  and  the  disease  terminates 
toe  or  more  tiays  earlier  than  in  the  usual  coursCi  and  without 
tb  occurrence  of  any  secondary  fever.  This  is  the  form  of  the 
i&etae  which  so  usually  follows  after  vaccination. 

Many  otlier  varieties  have  been  described  by  the  older  authors, 
which  are  seldom  if  ever  now  seen — for  instance,  Muck  mnall-pM 
(SrDEKHAM);  a  blood  mmll-pox  (Mead);  a  dliqiwua  rnnall-^yox 
(Frienb),  in  which  the  pustule  resembles  a  stuall  hollow  bladder, 
bt  contains  no  fluid.  There  is  one  variety,  however,  which  is 
afit  tmeonunon,  called  the  crystalliiie  or  pearl  pock  (variolm 
mf8tallin€e),  in  which  the  vesicle  continues  transparent,  seldom 
maturates,  and  has  a  tendency  to  become  confluent.  Every 
Viiri- ty  of  the  eruption,  when  the  disease  is  severe,  may  be 
intermixed  with  petechias.  Such  are  the  chief  features  of  the 
disease^  ho  far  a.s  the  development  of  the  eruption  is  concerned. 

Ytrieftiaa  and  SjmptoiuB  of  Small-Pox.— The  species  of  small-pox 
to  be  described  are,— (L)  Tfm  Satural  SmaiUP(m;  (2.)  TU 
Inoculated  Sfnall-Pox;  (3.)  The  Small- P&x  after  Vaccmcdian,  or 
Of  these  in  theii-  order;  and, 


^^^iohid. 


h  Of  the  Natural  Small-Pox, 

There  mb  three  varieties  of  this  specias,  namely, — 1st,  The 
finaO-pox  without  eruption  {variolm  »in^^  eruptione);  2d,  ITie 
distinct  small -pox  (variolm  discretct)'^  and  3d,  The  confluent 
•mall* pox  (varwlm  confiuenteAy 

Symptoms  of  the  SniaU*Pox  without  Emption. — Sydenham  and 
Frank  observed  in  every  variolous  epidemic  that  some  few 
personii  who  have  not  previously  had  the  small-pox,  or,  accord- 
ing to  Frank,  have  neither  had  the  small-pox  nor  been 
vaccinated,  are  seijsed,  during  the  time  the  small-pox  is  raging, 
with  all  the  symptoms  of  primary  variolous  fever,  which  having 
mbaided,  they  have  afterwards  been  found  insusceptible  of  the 
disease    Sydenham  states  that  he  has  seen  fatal  cases  of  this 
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kind  attended  with  purple  spots  and  bloody  urine, — and  benoe 
the  "variolae  sine  eruptione"  of  authors, — ^which,  when  it  occurs 
in  the  present  day,  is  more  usually  regarded  as  a  modification  of 
small-pox,  probably  depending  on  the  influence  of  vaccination. 

Symptoms  of  the  Distinct  Small-Poz. — ^The  symptoms  of  varwIxB 
discretes,  or  of  distinct  small-pox,  may  be  divided  into /<mr  eitages. 
The  first  stage  comprises  the  period  of  incubation  or  of  latency — 
a  period  of  time  which  varies  according  as  the  poison  has  been 
introduced  by  the  mucous  or  cutaneous  tissuea     In  the  former 
case,  or  in  natural  small-pox,  for  example,  the  more  usual  time 
of  latency  is  from  ten  to  sixteen  days;  while  in  the  inoculated 
small-pox  the  period  of  latency  is  from  seven  to  nine  days»  the 
extremes,  taking  both  forms  of  the  disease,  being  from  five  to 
twenty-three  days.    Biirensprung,  of  Berlin,  has  lately  recorded 
a  most  interesting  fact,  which  demonstrates,  in  a  more  striking 
and  definite  manner,  the  period  of  latency;  and  which  appears 
to  be  similar  in  persons  who  have  been  vaccinated,  and  in  those 
who  have  not.     He  observed  seven  cases  of  small-pox,  all  of 
which  were  infected  from  the  same  source  on  the  same  day. 
In  all  of  them  the  outbreak  occurred  between  the  thirteenth  and 
the  fourteenth  day.    Some  of  them  were  vaccinated  and  some 
were  not  {Annalen  des  Charite  Kranken,  vol.  xix.,  p.  103).    The 
second  stage  comprises  the  primary  fever,  which  commences  with 
the  disease  and  terminates  with  the  appearance  of  the  eruption. 
The  third  stage  commences  with  the  eruption  and  terminateB 
with  the  appearance  of  the  secondary  fever.    The  fawrth  fAags 
commences  with  the  secondary  fever  and  includes  all  the  sub- 
sequent phenomena. 

In  the  adult  the  symptoms  of  the  second  stage  are  mainly  to 
be  distinguished  from  those  of  the  first  stage  of  typhus,  or  other 
febrile  affections,  by  the  characteristic  ranges  of  temperature. 
There  is,  however,  a  great  tendency  to  vomiting,  and  to  pain  in 
the  Imck,  and  the  brain  is  oppressed,  as  indicated  by  drowuDM^ 
stupor,  or  coma,  followed  occasionally  by  convulsions.  The  ordi- 
nary duration  of  this  fever  is  four  days,  and  it  may  be  sudden  in 
its  attack,  or  be  preceded  by  some  days'  illness,  in  which  case  the 
most  prominent  and  characteristic  symptoms  in  the  adult  an 
severe  muscular  pains  simulating  rheumatism,  especially  in  (he 
small  of  the  back,  and  the  frequent  oocurrenoe  of  obstnito 
vomiting,  foreboding  a  severe  form  of  the 
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On  the  fourth  day  inclusive  from  the  first  attack  of  the 
primary  fever,  sometimes  sooner,  and  but  seldom  later,  the  ertip- 
tion  appea^rs,  and  the  third  stage  commeuoea  The  phenomena  of 
the  thml  stage  are  aa  a  c^lm  succeeding  to  a  storm ;  for,  on  the 
appeamnce  of  the  eniption,  the  fever  remits,  the  'heat  abates,  the 
aifection  of  the  head  subsides,  the  vomiting  ceases,  and  the  pulse 
n^tums  to  its  natund  standard,  and  consequently  the  febrile  phe- 
nomena have  altogether  disappeared  for  the  time.  A  temporary 
defervescence  is  thus  well  marked,  the  temperature  falling,  ih>m 
perhaps  106''  Fahr,  progi-essively  tlowTiwards  to  lOO""  Falir. 

The  number  of  pustules  varies,  according  to  the  severity  of  tlie 
case,  from  about  twenty  to  some  thousands.  Tliey  appeal-  fii-st  iit 
minute  bright-red  specks  on  the  face,  neck,  and  upper  exti-emities, 
then  on  the  trunk,  and  lastly  on  the  lower  extremities,  and  run 
their  cour-se  in  a  succession  of  crops.  They  undergo  the  various 
mutations  of  pimple,  vesicle,  and  of  pustule  already  described. 
About  the  eighth  day  of  the  dijseaae,  however,  or  when  the  erup- 
tion is  fully  out  over  the  whole  body,  and  the  pustules  on  the 
face  begin  to  maturate,  the  whole  face,  head,  and  neck  swell,  par- 
ticularly tlie  eyelids,  whicli  often  close  and  blind  the  patient; 
the  swollen  parts  also  throb,  and  are  painiul  when  touched.  The 
intumescence  of  these  parts  lasts  three  days,  during  which  the 
spaces  between  the  pustules  inflame,  and  are  of  a  deep-red  or 
dam^^k-rose  colour;  and  the  closer  this  resemblance  is  seen  to  be» 
the  mildej'  will  be  the  subsequent  affections. 

It  is  during  this  period  of  intumescenee,  simultaneously  witli 
the  renewed  hyperaemia  of  the  skin,  and  introductory  to  the 
change  taking  place  in  the  contents  of  tlie  pustnle,  that   the 
fever,  whit^h  had  remitted,  ixsturns,  and  the  fourth  dag^,  or  that 
of  secondary  fever,  commences — the  Fever  of  Suppwmtion.    Thia 
stage,  in  cases  of  ordinary  intensity,  is  imirked  by  a  rise  of  tem- 
perature to  a  considerable  height,  by  a  frequent  pulse,  sometime 
by  a  rigor,  and  by  slight  deluium,  from  which  the  patient 
easily  aroused    If,  however,  the  disease  be  of  greater  intensitj 
hasmatnria,  hsemoptysis,  or  a  hard   dry  cough,  are   added.     Iri 
favourable  cases  the  swelling  of  the  face,  the  redness   of  the 
inter\^ening  spaces,  and  also  this  secondary  fever,  having  lastt^d 
from  the  eighth  to   the  eleventh  or  twelfth   day,  subside,  au<^ 
the  pustule,  now  fully  ripe,  bursts  and  discharges  a  thin  yello^J| 
matter,  which,  concreting  into  a  ci-ust,  falls  off  on  tlie  fourteenth 
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or  fifteenth  day,  and  the  disease  terminate.  During  this  some- 
what protracted  defervescence  the  temperature  sinks  gradually, 
to  rise,  perhaps,  for  the  third  time,  when  the  desiccation  takes 
place. 

In  the  very  mild  variety  of  distinct  smaU-pox,  which  was  wont 
to  be  named  the  "horn-pox,'*  the  primary  fever  is  little  more 
than  a  febricula;  the  pustules  do  not  exceed  half  a  dozen  to  two 
or  three  hundred;  and,  having  passed  through  the  stages  of 
pimple  and  of  vesicle,  they  on  the  eighth  day — i.  e.,  about  the 
usual  time  of  maturation — shrivel,  desiccate,  and  crust.  The 
secondary  fever,  often  so  fatal,  does  not  recur,  so  that  the  con- 
valescence usually  commences  on  the  eighth  day,  and  the  disease 
is  terminated  on  the  eleventL 

It  was  once  supposed  that  in  such  cases  the  pus  of  the  pustules 
¥BS  absorbed,  but  it  appears  that  pus  does  not  form,  the  fluid 
always  remaining  serous.  In  cases  of  any  degree  of  severity, 
even  in  the  distinct  smaH-pox,  the  poison  acts  not  only  on  the 
skin,  but  also  on  the  buccal  and  conjunctival  membranes,  and 
produces  an  exudation  on  those  parts.  This  additional  affection, 
however,  does  not  appear  to  aggravate  the  fever,  or  to  occasion 
other  inconvenience  than  what  arises  from  the  local  disease. 
The  buccal  eruption  is  usually  preceded  and  accompanied  by 
soreness  of  the  throat  and  difficulty  of  swallowing,  and  sometimes 
salivation;  but  these  symptoms  do  not  exceed  those  of  a  common 
sore  throat.  The  exudation  upon  the  mucous  membrane  is 
generally  resolved  without  the  formation  of  ulcers,  or  anything 
that  can  be  considered  a  scab  or  cicatrix.  The  exudations  which 
form  within  the  eyelids  are  not  attended  with  much  pain,  and 
it  is  only  when  the  swelling  has  subsided  that  the  mischief  which 
8(mietimes  takes  place  is  discovered 

A  peculiar  faint  and  sickly  odour,  of  a  "  greasy,  disagreeable  " 

kind,  and  quite  sui  generis,  emanates  from  the  small-pox  patient 

during  the  period  of  maturation  of  the  pustules.    So  much  is 

this  the  case,  that  Dr.  Watson  says  "  one  might  name  the  disease 

at  once  by  the  smelL"    When,  however,  the  disease  assumes  an 

unfavourable  character,  and  threatens  a  fatal  termination,  the 

&ce,  which  ought  to  have  been  intumescent  on  the  eighth  day, 

remains  without  increase  of  size,  and  the  spaces  which  ought  to 

have  inflamed  are  pale  and  white.      The  pustules    also,  says 

Sydenham,  look  red  and  continue  elevated  (even  after  death), 
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and  tiie  sjiliva,  wLicli  flowed  freely  up  to  this  day,  suddenly 
k  oettses.     At  this  eritica.1  period  the  secondary  fever,  instead  of  its 
I  usttal  sthenic  charact^r^  may  assume  one  of  two  forms, — namely, 
f  eilher  a  form  like  the  second  stage  of  typhus,  w^th  brown  tongue, 
frequent   pulse,   and    delirium;    or   the   patient    may   be   over- 
whelmed with  the  depm&sing  influence  of  the  poison,  and  sink 
ahnost  without  experiencing  a  re-action,  the  pulse  being  hardly 
increased  in  fi-equency,  the  heat  of  the  body  natuml,  and  the 
intellect  unimpaired.     But  the  patient  suffers  from  an  indescrib- 
able restlessness,  an  inexplicable  anxiety,  some  cough, ^with  sick- 
■tiBSS,  a  frequent  desire  to  pass  urine,  and  with  these  symptoms 
he  dies. 

Symptoms  of  the  Confluent  Small-Pox. — ^The  confluent  small-pox 
is  described  by  Sydenham  as  beginning  with  symptoms  simihir  ta 
those   of  the  dL^^tinct  small -pox,  but   more  \iolent;    the  secon< 
stage,  or  primary  fever,  being  attended  with  more  sickness  an^ 
vomiting,  with  a  higher  temperature,  with  rigors,  with  m 
severe  muscular  pain,  with  more  considerable  delirium,  and  in 
children  often,  on  the  evening  before  the  eruption,  by  convul- 
dons.    This  fever  is  not  only  more  intense  than  in  the  distinct 
kind,  but    is  of  shorter  duration,  and   more  tumultuous — the 
eruption    appearing  more   generally  on  the  third  day,  or  even 
earlier;  and  the  sooner  the  pustules  appear,  so  much  the  more 
confluent  is  the  disease  that  follows  likely  to  be.    The  erupti 
is  often  preceded  by  an  extensive  erj^thematoua  or  erysipelatoi 
inflammation,  and  the  pimples  come  out  ij-regulai^ly,  or  in  small^ 
clusters,  like   measles,  and  are   less   eminent  than  ia   distinct 
small-pox. 

Wlien  the  third  or  eruptive  stage  m  formed,  the  primary  fevi 
remits,  but  not  so  completely  as  in  the  distinct  kind,  for  the  pulsa^ 
often  continues  frequent  (110  to  120  in  a  minute),  and  the 
temperature  does  not  fall  so  distinctly,  the  tongue  is  white,  and 
even  the  delirium  may  recur  in  the  evening.  This  eruption  also 
has  some  remarkable  characters;  for  the  pustules,  especially  those 
of  the  face,  do  not  rise;  tliey  are  more  irregular  and  flatter  in 
their  forms;  and,  from  their  greater  number  and  contiguity,  run 
into  each  other,  or  are  confluent,  sometimes  forming  bullse  as 
large  as  a  hen's  egg,  and  sometimes  scarcely  a  portion  of  healthy  J 
fikin  is  viaible.  H 

Other  symptoms,  sometimes  seen  in  the  distinct  amall-pox. 
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never  fail  to  accompany  the  second  stage  of  confluent  small-pox — 
namely,  sore  throat  and  salivation.    The  tonsils  and  the  fauces 
become  tumid  and  red,  the  face  begins  to  swell,  and  then  the 
salivary  discharge  begins  either  with  the  eruption  or  within  a 
day  or  two  afterwards.     The  discharge  of  saliva  is  at  first  thin 
and  copious,  resembling  the  ptyalism  of  mercury.     About  the 
eighth  day,    however,   it  becomes    viscid,  and  is   expectorated 
with  difficulty;  while  in  bad  cases  it  either  ceases  for  a  day  or 
two,  and  then  returns,  or  it  disappears  altogether  abruptly;  and 
if  the  swelling  of  the  face  also  subsides  suddenly,  the  danger  is 
great    Children  are  not  so  liable  to  this  salivation  as  adults.     In 
them,  however,   a  vicarious    diarrhoea    often    appears,   but  not 
constantly;  neither  does  it  occur  so  early  in  the  disease.      It 
is  frequently  profuse,  and  often  proceeds  till  the   disease  ter- 
minates.   Not  unfrequently  the   larjmx  and  trachea  are  impli- 
cated, even   to   the   larger  divisions   of  the   bronchia.      There 
is  cough,  with  hoarseness,  painful  expectoration,  and  sometimes 
complete  extinction  of  the   voice.     These  are   most  dangerous 
symptoms. 

It  has  been  stated  that,  on  the  appearance  of  the  eruption  and 
the  commencement  of  the  third  stage,  although  the  fever  is  miti- 
gated, it  does  not  altogether  subside,  defervescence  is  incomplete, 
and  the  affection  of  the  head,  the  frequency  of  the  pulse,  and 
greater  heat  of  the  surfaxje,  often  continue.  With  these  ominous 
symptoms  stiU  present,  on  the  eighth  day  of  the  eruption,  or  the 
eleventh  day  of  the  fever,  the  fourth  stage,  or  secondary  fever, 
commences,  bringing  with  it  new  sources  of  anxiety  to  the  physi- 
cian and  of  danger  to  the  patient.  Gregory  and  Watson  both 
consider  the  eighth  day  of  the  eruption  as  the  most  perilous  day 
of  the  disease.  Blood  often  appears  in  the  urine  in  slight  and 
sometimes  in  large  amount  Renal  cylinders  are  not  uncommon. 
The  bladder  is  affected  in  a  great  number  of  cases,  and  there 
is  increased  mucus.  If  the  urine  be  retained  in  torpid  and  semi- 
comatose cases,  it  becomes  soon  ammoniacal,  as  in  all  cases  with 
catarrhal  cystitis  (Parkes  On  the  Urine,  p.  262). 

"The  confluent  small-pox,"  says  Sydenham,  "does  not  in  the 
least  endanger  life  in  the  first  days  of  the  illness,  unless  there 
happens  a  flux  of  blood  from  the  urinary  passages,  or  from  the 
lungs.  Yet,  on  the  decline  of  the  disease,  or  on  the  eleventh, 
fourteenth,  seventeenth,  or  twenty-first  days,  the  patient  is  often 
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brought  to  such  a  state  that  whether  he  will  live  or  die  is  equally 

unceiiain.     He  ia  first  endangered  on  the  eleventh  day  by  a  high 

fever  (and  the  highness  of  tlie  temperature  may  indicate  the 

danger),  attended  with  great  restlessness  and  other  symptoms, 

winch  ordinarily  prove  destructive,  unless  prevented  by  medicine,  m 

But   should   the   patient   outlive   this   day,  the  fourteenth    and" 

seventeenth  are  to  be  apprehended,  for  a  very  vehement  fit  of 

restlessness  comes  on  every  day  towards  evening,  and  there  is  th^ 

■  greatest  difficulty  in  saving  him."     The  disease  is  apt  to  prove 

ifctal  by  way  of  apncea,  after  the  eighth  day;   but  after  that 

beriod  the  characters  of  asthenia  supervene. 

I  The  faM  symptoms  of  the  fourth  stage  are,  the  abseooe  of  th© 
rnsual  redness  in  the  intermediate  spaces,  the  non^intumescence  of 
the  face,  the  suppressed  salivation,  coughs  with  haemoptysis,  orj 
hfematuria,  and  great  restlessness.  Sometimes  other  symptomS' 
are  abided  to  tliese,  as  a  brown  tongue,  delirium,  petechise,  or  & 
black  spot  in  the  centre  of  each  poet,  scarcely  so  big  as  a  pin's 
head ;  or  a  disposition  to  gangrene  in  the  large  vesicles.  When 
these  s}Tnptoms  are  present^  few  patients  sui'X'ive  the  crisis.  In 
some  eases,  however,  the  event  is  favourable,  and  the  patient  is 
restored;  but  the  struggle  is  sharp,  and  the  convalescence  long 
In  its  progress  an  endless  series  of  abscesses  may  form,  or  inflam- 
mation of  a  joint  may  take  place  and  produce  lameness;  ulcemtion 
of  the  cornea,  blindness,  otitis,  or  deafness  may  abo  ensue;  while 
the  deeply-scarred  face  is  a  lasting  record  of  the  severity  of 
diaeascj  and  of  the  great  danger  the  jmtient  has  survived 

2.  Of  the  Inoculated  Small-Pox. 

Symptoms.— The  phenomena  which  result  firom  the  introduction  ^ 
of  the  variolous  poison  by  means  of  the  cutis  differ  in  many 
respects  fiiiin  those  that  occur  in  the  natural  small-pox;  and  they  ■ 
are  as  follows:— On  the  day  after  the  opemtion  is  performed^ 
little  alteration  is  discovered   bi  the  pimctured  part      On  the 
second  day,  however,  if  the  part  be  viewed  with  a  lens,  and  the 
operation  has    succeeded,  there  generally  appears    an    orange* 
coloured  stain  ai'ound  the  incision,  while  on  the  fourth  or  fifth 
day  the  p^irt  is  hai^l,  slightly  inflamed,  and  itches,  and  a  vesicle 
containing  serum  is  formed  on  ii      About  the  sixth  day  soma 
pains  and  stiffness  are  felt  in  the  axilla,  symptoms  wliicb  foretcfl 
the  near  approach  of  the  fever  and  the  favoui-able  progrem  of  the 
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^H^HOn  the  seventh  day  the  vesicle  becomea  more  developed, 
V^Bn^  areola  fontis  round  its  base. 

The  operation  having  now  been  performed  seven,  eight,  or  nine 
days  (the  xmmil  period  of  latency  of  the  poison  when  so  inoc- 
ulated), and  the  ve^clo  having  existed  four  days,  the  ordinary 
,f3rmptoms  of  prinmrj*  fever  api.>ear.  This  fever  lasts  three  or  four 
iiy&,  when  the  general  eruption  follows,  now  called  the  secondary 
ttption,  the  pustules  coming  out,  as  usual,  in  three  successive 
ajjs,  on  the  face,  trunk,  and  lower  extremitiea  On  the  day  of 
he  general  eruption  the  prunary  pustule,  says  Dr.  Gregory,  is 
eaded  with  matter,  and  proceeds  on  its  courae,  so  that  it  has 
abbed  when  the  secondarj'^  eruption  is  only  about  to  matumte. 
The  most  remarkable  phenomena,  however,  of  the  inoculated 
l*pox  are  the  singular  mUdness  of  the  fever  and  the 
inbhed  number  of  the  pustules  of  the  secondary  eruption. 
m  mildness  of  the  fever  is  thus  instanced  by  the  late  Dr. 
rateon^  of  the  London  Foundling  Hospital: — "  Of  the  seventy* 
persons  whose  histories  I  have  related,  though  inoculated 
;  variolous  matter  in  different  states,  although  prepared  in  so 
di&nsnt  a  manner,  and  a  great  number  not  otherwise  prepared 
by  an  abstinence  from  animal  food,  not  one  of  them  were 
ered  enough  during  the  whole  progress  to  occasion  the  least 
for  the  event;  not  one  of  them  had  their  ©yea  closed  a 
day,  from  the  pustules  being  upon  the  eyes*or  near  them; 
eontinued  in  bed  an  hour  longer  than  they  would  have 
m  in  their  best  health." 

The  numl>er  of  pustules  is  subject  to  great  varieties,  but,  wnth 

^my  few  exceptions,  is  much  less  than  in  the  natui*al  small-pox* 

iiome  cjtses  not  more  than  two  or  three  appear;  occasionally 

*^iily  the  primary  pustule  is  seen;  but  more  generally  the  number 

rifs  from  ten  to  two  hundred,  the  mean  being  thirty  or  forty. 

Qch  is  the  general  course  of  the  inoculated  amall-pox.     In  a 

instanc-es,  however,  the  disease  that  follows  this  operation 

J  extremely  severe,  and  in  a  still  smaller  number  it  is  confluent; 

in   either   case   the   patient   b    j>erhaps  destroyed.      Many 

theories  have  been  propounded  to  explain  tiie  singular  mildness 

of  the  inoculated  smalbp(»x,  but  none  of  them  ai-e  gatisfiictory. 

Complications  of  Small-Pox  and  Special  Morbid  Tendeaciefl.— 
ImaU-pox  having  been  chiefly  studied  previouB  to  any  sound 
piiowledge  of  morbid  anatomy,  or  of  morbid  poisons,  the  occa* 
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clonal  subsequent  afiections  of  the  diseofie  are  ertiU  but  imperfecta 
kiio\'fcTi,     About  tbo  eigbtb  day  iii  the  distinct  smalUpox,  and  thfl 
eleventh   day  in   the   confluent  Bnuill-pox,  a  secondaiy  fe%*er  q| 
established,  and  at  the  same  time  a  new  series  of  phenom^iM 
may  prtisc^nt  themselves  in  a  few  eevere  cases,* — as  affections  of  the 
lungs,  of  the  pleuraSp  or  of  both ;  of  the  urinary  organs,  or  of 
areolar  ti^xie  of  the  body  generally.     It  is  during  the  progress 
this  secmulm^y  fever  that  frequent  opportunities   occur  for  it 
degeneration  into  a  fatal  type.      In  such  cases  complete 
vescence   is   never  established;    but    lesions    become    develo{w 
whose  advent  is  capable  of  being  appreciated  by  careful  records  i 
morning  and  evening  temperature  during   the  progress  of  th 
fever  of  suppumtion.      ITiese  are  the   tmiiary  ajfections, 
eruptions  and  the  fever  being  the  secondary  effeds  of  the  sf 
poison. 

The  most  frequent  affection  of  the  lungs  is  hsemoptysis,  but 
occasionally  inflararaation  of  these  organs  takes  place,  genemlly  as 
plcuro-pneumonia.  The  mucous  membrane,  for  instance,  of  the 
trachea  is  found  often  covered  with  a  thick,  send -purulent,  mud^ 
form  matter,  jieculiar  to  small*pox,  irregular  or  honey-combed  \ 
its  free  suiliicc,  and  which  being  removed,  the  subjacent  tissixe  i 
found  diflusoly  inflamed.  The  substimce  of  the  lungs  also 
occasionnlly  fcjund  inflamed  in  every  degree,  even  to  purulent 
infiltration.  The  pleura  also,  acc^^rding  to  Dr,  Gregory,  i^H 
peculiarly  disposed  to  inflammation,  which  comes  on  about  tb^^ 
eleventh  or  twelfth  day,  for  the  most  part  veiy  suddenly,  and^  j 
proceeds  rapidly  to  empyema,  sometimes  destroying  the  patieil|fl 
in  thirty-six  hours.  The  inflammation  of  the  pleura  does  no^^^ 
^merely  run  into  suppumtion,  but  takes  every  other  form  to 
which  it  is  at  any  time  liable. 

The  tertiary  action  of  the  variolous  poison  on  the  urinary  an- 
genital  organs  is  seen  in  the  frequent  oeeuiTence  of  baenmturia,  in 
the  occasional  formation  of  abscess  of  the  kidney,  in  the  occurrence 
of  peripheric  and  pjirenchymatous  orchitis,  and  in  ovaritis;  while 
its  action  on  the  uterus  is  manifest  fi^om  menorrhagia  in  tb^ 
unimpi-^gnated  &tate,  and  by  fi'equent  miscarriage  when  Hm 
patient  is  parturient  Tlie  areolar  tissue  of  the  body  generally  ifl 
also  acted  upon  by  this  poison.  In  eome  eases  e:£amined  a  fe  J 
hours  after  death  the  bodies  can  with  difficulty  be  laid  on  tM 
table,  the  akin  being  detached  by  the  pressure  necessary  to  raisd 
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them ;  and  the  serous  coat  of  the  intestines  separates  from  the  mu- 
cous and  muscular  coats  with  the  greatest  facility  for  many  feet, 
and  apparently  might  be  entirely  peeled  off.     In  some  cases  the 
finger  can  be  thrust  through  the  walls  of  the  heart  with  ease,  as 
if  the  muscle  of  that  organ  had  become   unnaturally  soft   and 
broken  down     This  affection  of  the  areolar  tissue  generally  is 
seen  in  the  great  tendency  to  the  formation  of  abscesses  on  the 
subsidence  of  the  eruption;   for  twenty,  thirty,  and  even  more 
small  abscesses  will  sometimes  form  on  a  limb  or  other  part  of 
the  body,  in  most  formidable   succession,  and  which,  on  being 
opened,  are  found  to  contain  sanious,  or,  only  in  a  few  instances, 
laudable  pus. 

Pyos^enic  Fever. — In  a  case  of  septicaemia,  ocxiurring  during 
the  course  of  confluent  small-pox,  examined  by  Dr.  Parkes,  the 
disease  ran  its  course  well  till  the  eleventh  day,  when  there  was 
shivering;  on  the  following  day  there  was  bilious  vomiting;  on 
the  fourteenth  day  there  was  sudden  pain  in  the  right  wrist,  and 
swelling  of  many  joints;  and  on  the  following  day  there  were  aU 
the  well-marked  symptoms  of  pyaemia.  A  daily  examination  of 
the  urine  'showed  the  remarkable  fact  that  the  amoimt  of 
sulphuric  acid  passed  continued  progressively  to  increase  daily — 
rising  from  23*8  grains  to  44-4  grains  (Parkes  On  the  Urine, 
p.  267). 

SeqofilflB. — ^The  different  lesions  that  have  been  mentioned  are 
not  the  only  miseries  from  which  the  patient  may  suffer;  for  these 
are  often  followed  by  sequelae  even  more  formidable  than  the  pre- 
ceding phenomena,  as  blindness,  deafness,  or  lameness.  With 
respect  to  blindness,  it  is  generally  supposed  that  pustules  form 
on  the  conjunctiva  or  cornea,  the  inflammation  then  extending  to 
the  deeper-seated  parts,  and  thus  destroying  the  eye.  Mr.  Marson, 
formerly  surgeon  to  the  Small-Pox  Hospital,  says  that,  according 
to  his  experience,  "The  eye  seems  to  possess  a  complete  immunity 
from  the  small-pox  eruption,  and  that  although  it  sometimes 
extends  to  the  inner  margins  of  the  eyelids,  the  particular  local 
affection  that  causes  the  destruction  of  the  organ  of  vision  in 
Variola  begins  generally  on  the  eleventh  or  twelfth  day,  or  later, 
from  the  first  appearance  of  the  eruption,  and  when  the  pustules 
in  every  other  part  of  the  body  are  subsiding.  It  comes  on  after 
the  secondary  fever  has  commenced,  with  redness  and  slight  pain 
in  the  part  affected,  and  very  soon  an  ulcer  is  formed,  having  its 
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atsat  almost  invariably  at  the  mat^in  of  tlie  cornea.  Thi 
continues  to  spremi  with  more  or  less  rapidity,  and  the  ulcemtios 
passes  through  the  difiVrent  layers  of  the  cornea,  until  the  aqueou 
humour  oscapes,  or  till  the  iris  protrudes.  In  the  worst  cases  ther 
is  usually  hypopion,  and  when  the  matter  is  ilischarged,  the  crj's 
taUine  lens  and  A^treous  humfjur  escape.  In  some  instances  th^ 
ulceration  proceeds  very  rapidly:  I  have,  more  than  once, 
the  entire  cornea  swept  away  within  forty-eight  hours  from  the" 
apparent  commencement  of  the  ukemtion;  and,  what  is  singular, 
now  and  then  the  mischief  goes  on  without  the  least  pain  to  the 
patient,  or  his  being  aware  that  anything  is  amiss  with  bis  eyea," 
Further,  he  calculates  that  in  1,000  cases  26  had  ophthalmia,  or 
about  1  in  39  J  and  of  these  11  lost  an  eye  each,  or  1  in  about 
100. 

The  inflammation  of  the  buccal  membrane  may  extend  to  tli 
Eustachian  tube,  ciiusuig  suppuration  of  the  ear,  and  sometime 
permanent  deafiiess.  It  may  spread  also  to  the  glottia  ^  and  th4 
patient  ha^  been  known  to  die  suffoL-ated  by  effusion  into 
areolar  tissue  around  it,  causing  occlusion  of  the  aperture.  Sou 
times  it  has  terminated  in  ulceration,  with  the  loss  of  a  portion 
of  the  nose,  or  in  caries  of  the  jaw-bone,  or  in  enlargement  of 
glands  of  the  neck. 

The  soreness  of  the  fauces  and  tonsils  is  often  associated  with 
pustides  on  these  paiiis;  and  the  tongue,  the  roof  of  the  moutl] 
the  inside  of  the  cheeks,  the  uvula,  and  the  velum  pahUi  maj 
be  covered  with  an  eruption  like  pustules;    and  it  haa  bees 
much  disputed  whether  the  eruption  forms  on  any  other  pait 
of  the  mucous  membrane.      As  a  general  principle,  it  does  not 
but   Martinet   found,  in  a  man   that   died  on  the  eighth   daj 
the  rectum   covered  with  what   he  snpposed  to  be   variolot 
pustules,      Rostan  has    seen    the    alimentary    canal    ganiiahe 
with  pustules  similar  to  those  of  the  mouth,  from  the  oesopha 
to  the  rectum.     Sir  Gilbert  Blane  also  met  with  pustules  on  the 
nxucous  membrane  of  the  intestines  in  two  persons  who  died  in 
the  West  Indies:    and   Kiiyer  has  given  a  plate  representing 
pustules  on  the  mucous  membrane  of  the  trachea.     Dr.  Mead's 
experience  has  made  him  state  that,  "I  myself  have  seen  subjecta 
in  which  the  lungn,  brain,  liver,  and  intestines  w^ere  thiekly  beset 
with  pustules/'     Dn  Pitzholdt,  in  the  morbid  anatomy  of  small* 
pox,  writes  that  he  has  seen  the  peritoneuia  covering  tbe  liver 
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nd  the  spleen  presenting  appearances  which  he  felt  justified  in 
yarding  as  the  product  of  small-pox 

The  pustules  which  form  on  the  mucous  membrane  of  the 
ntestine,  however,  have  not  been  very  distinctly  studied  either 
IS  to  their  course  or  phenomena.  Rayer  terms  them  rudiTnentary 
pustules;  and  Dr.  Watson  believes  the  statement,  that  such 
pustules  exist,  to  be  a  mistake. 

A  case  of  small-pox  recorded  by  Dr.   George  Patterson,  of 

Edinburgh,  was    examined    by   one    of  the  most   learned  and 

discriminating  pathologists  of  the  day.  Professor  W.  T.  Gairdner. 

He  observed  pustules  on  the  mucous  membrane  of  the  colon,  and 

pronounced  them  to  be  identical  with  the  pustules  on  the  skin 

{Edinburgh  Monthly  Journal,  1849,  p.  549).    Still  it  appears  to 

be  doubtful  whether  such  eruption  on  the  mucous  membrane  of 

the  intestine  is   not  the   same  as  that  seen  in  cholera  cases, 

extending  (as  I  have  frequently  seen  it  do  in  cases  I  examined  in 

the  hospitals  at  Scutari,  in  1855)  throughout  the  whole  intestinal 

tract    The  appearance  of  eruption  in  such  cases  is  due  to  the 

aditary  mucous  glands,  which  are  filled  with  exudation,  not  of 

a  purulent  kind,  but    having  all  the  external  appearance   of 

pastoles. 

Such  are  the  pathological  phenomena  which  occasionally  com- 
plicate small-pox.  Death,  however,  not  unfrequently  anticipates 
their  action,  and  destroys  the  patient  during  the  primaiy  fever, 
and  before  any  of  them  are  set  up. 

3.  Of  the  Small-Pox  after  Vacci7iation — Varioloid,  or 
Modified  Small-Pox, 

Qjmptoms,  Course,  and  Modifications.  —  It  has  been  already 
noticed  that  during  the  epidemic  prevalence  of  small-pox,  even 
before  vaccination  was  known,  cases  of  small-pox  occurred  in  a 
Very  modified  form :  such  as  the  occurrence  of  variolous  fever 
without  the  eruption  {variolce  »ine  variolia  vel  eruptione),  or  the 
occurrence  of  small-pox  in  which  the  eruption  continued  vesicular 
(the  crystalline  pock),  and,  lastly,  the  occurrence  of  small-pox  in 
irhich  the  vesicles  dried  up  instead  of  becoming  mature  pustules, 
uid  known  as  stone-pock,  horn-pock,  wart-pock  {variola  verrw- 
308a  vel  cornea).  Modem  pathology  now  regards  these  varieties 
IS  the  result  of  the  modifying  influence  of  vaccination:  and  they 
may  now  be  all  described  and  classed  under  the  common  name 
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varioloid.     Comparative  mildness  of  symptoms  and  course 
their  great  characteristic.     Tliere  appears  to  be  every  variety  i 
the  nature  of  the  mo<]ification,  of  which  the  principal  are: — 

1.  A  fever  of  three  days,  without  eruption,  affecting  peopl 
during  variolous  epidemics. 

2.  A  high  and  severe  fever,  followed  by  a  very  mild  eruptiot 
sometimes  only  a  single  pock:  the  slight  proportion  which  th« 
amount  of  eruption  bears  to  the  severity  of  the  preceding  fever  b 
perhaps  the  most  marked  characteristic  of  varioloid. 

3.  The  occasional  appearance  of  a  scarlet  efflorescence  like  that 
of  scarlatina  or  roseola,  preceding  the  appearance  of  the  proper 
pimples,  which  occur  as  a  very  scanty  crop. 

4.  In  some  nire  instances  the  eruption  is  confluent,  but  does 
not  advance  beyond  the  development  of  a  pimple  or  vesicle,  and 
begins  to  dry  on  the  fourth  or  fifth  day  of  the  eruption,  forming 
a  small  hard  tubercle,  which  soon  disappears. 

5.  Sometimes  the  eruption  is  at  once  pimple,  vesicle,  and 
pustule  at  one  time  in  the  same  case. 

6.  Sometimes  the  eruption  runs  its  regular  course,  but  stope 
sooner,  sometimes  on  the  sixth  or  seventh  day,  instead  of  the 
eighth  or  ninth.  In  general,  it  may  be  stated  tliat  the  severity 
and  fully  developed  state  of  the  disease  is  in  proportion  to  the 
length  of  time  which  elapses  from  vaccination  (Copland). 

7.  The  varioloid  eruption  wants  the  peculiar  odour  of  natural 
small-pox,  and  secondary  fever  is  very  rare. 

8.  Other  eruptive  affections — such  as  measles,  scarlatina,  pll^ 
pura — materially  modify  the  course  and  symptoms  of  small-pox. 

Generally,  it  may  be  stated  that,  after  an  intense  continuous 
fever,  lasting  a  few  days,  a  final  exacerbation  terminates  the  fever 
Huddenly  and  sinmltaneously  with  the  development  of  the  small- 
\K>x  pimplea  A  rapid  and  perfect  defervescence  then  ensues,  the 
temperature  decreasing  seven  or  even  more  degrees  (Fahr.)  within 
thirty-six  hours.  From  this  event  the  patient  remains  entiidj 
free  from  fever — provided  there  exist  no  serious  complicationr-isi 
spite  of  the  continuous  and  progressive  development  of  the  small- 
pox pimples  into  pustules,  and  even  in  spite  of  the  succeasive 
eruption  of  new  pimples. 


BUTGB   Of   TEMPBEATUftE   IH   MQDIFIEB    8MALL-P0X. 


253i 


TTPIdilL     RAJTGE     OP     TEMPERATURE    IK    A    CASE     OF     SatALL-POX 
MODIFIED    BY  VACCINATION.      THE    RECORDS    INDICATE    MORN- 

ma  (m)  and  evening  (k)  observations,  commencinq  on 

THE   EVENING   OF  THE   SECOND  DAY   (Wunderlich), 

E.     M,     E.     M.     E. 


LINE    OF    NORMAL    TEJylPERATURE.    98**    FAHR. 


ExliaiistiOE  of  Suflceptibilit^f* — The  small-pox  has  the  property, 
in  eooinioD  witli  measles  and  scarlet  lever,  of  exliaueting,  on  the 
first  attack,  the  eiise^ptibilitj  of  the  constitution  to  the  future 
actions  of  the  poisoiL  Thi^  law,  however,  is  not  without  some 
^  |itions»  and  in  an  epidemic  at  Manieiltes,  Boj-tquet  considered 
i  une  person  in  one  hundred  was  attacked  a  second  time 
with  amall-pox.  In  some  few  instances  even  a  second  attack 
has  no  protective  infiuence.  Dr.  Koupel  says  he  met  with  an 
instance  in  which  smjiil-pox  occurred  three  times  in  the  same 
peiwin.  The  lady  of  a  Mr.  Guinnett  had  it  five  times*  Dr, 
Matson  speftks  of  a  lady  who  had  it  seven  timea;  while  Dr,  Baron 
mefitions  a  surgeon  of  the  South  Gloucestershii^e  militia  who  was 
flo  susceptible  that  he  took  amall-pox  every  time  he  attended 
a  patient  Inbouring  under  that  disease. 

C&^xiitance  of  Snmll-Poz  with  other  HorUd  States.— Tlie  variolous 
poison  is  capable  of  co-exisiing  with  many  other  poisons,  and  also 
of  iiduencing  their  actions,  and  of  being  reciprocally  influenced 
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by  ihem.  De^eeaarz  has  seen  varioliB  co-exist  with 
and  with  whooping-cough;  Cniikshanks  with  measles;  Ftaul 
with  psora;  and  Dimsdale  with  S3r[jhili3,  A  patient  was  admitted 
into  St.  Thonias*s  Hospital  with  tertian  ague,  writes  Dr.  WiUiams: 
the  ague  subsided  and  the  small-pox  appeared.  The  small-pox 
having  run  its  course,  the  ague  immediately  ixstumed.  King 
mentions  a  case  of  triple  diseajse  co-existing,  tmjnely,  small-pox, 
measles,  and  whooping-cough,  and  that  they  aH  ran  tlieir  couim* 
together. 

Cause*— The  same  obscurity  hangs  over  the  cause  of  am&ll-pox 
as  over  that  of  many  other  diseases  of  the  zymotic  chisa,  such 
of  measles  and  of  scarlatina.  There  is  every  probability,  howevi 
that  tliese  diseases  have  now  no  other  mode  of  communicate 
than  fixjm  one  person  to  another.  There  am  some  grounds 
believing,  however,  that  small -pox,  in  common  with  some  oi 
distempers,  origimited  in  the  lower  animals,  and  extended 
tiiem  to  the  human  species  by  infection  or  contagion.  Sheep, 
know,  are  liable  to  a  distemper  of  the  nature  of  small-pox; 
there  is  everj^  reason  to  infer  that  the  disease  is  perpetuated 
its  own  specific  poison,  miasm,  effluvium,  or  virus,  which  spi«ads 
it  about  by  the  media  of  impalpable  substances  technically  called 
**fomites'*  and  which  are  capable  of  receiving,  preserving,  and 
carrying  the  genus  of  the  disease.  By  such  impalpable  means 
the  disease  has  been  propag^ited  since  its  first  appearance  in  the 
world  Tlie  poisonous  material  of  small-pox  is  given  out  from 
the  mucous  and  cutaneous  sui-fiiees  of  a  patient,  especudly  from 
the  lungs  and  skin,  from  the  exhalations,  the  secretions,  the 
cretions,  tlie  matters  in  the  vesicles  and  pustules,  and  the  seal 
These  all  contain  the  noxious  germs  of  the  disease,  which 
attach  themselves  to  bed-clothes,  body-clothes,  and  especially  Ui 
woollen,  cott<:^n,  and  felted  aiticlea  Such  stuffs  retain  the  specific 
poison  for  a  very  long  but  undetermined  peiiod :  any  number 
years,  so  far  as  is  known— just  as  the  hat,  cap,  and  coat  worn 
a  dissecting-room  retain  the  pectiliar  effluvia  of  that  place  fcr 
very  long  period 

It  is  not  yet  determined  at  what  period  this  poison  is  firet 
generated  by  the  patient  s  person,  whether  during  the  primijy 
fever,  or  not  tiU  after  the  eruption  has  appeared;  but  it  probahly 
begins  to  form  and  multiply  during  the  primary  fever  Generally, 
it  may  be  stated  that  the  poison  is  most  powerful  when  it  is 
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most  manifest  to  the  sense  of  smell;  that  the  dried  crusts  of  the 
pustules  or  scabs  possess  the  power  of  communicating  the  disease, 
and  retain  this  power  for  a  very  long  time.     It  is  unsafe  for  a 
susceptible  person — i.  6.,  a  person  who  has  not  been  vaccinated, 
or  has  not  had  small-pox — to  be  in  the  same  room,  or  in  the 
same  house,  with  a  patient  labouring  under  the  disease.     It  has 
been  caught  by  passing  a  child  ill  of  small-pox  in  the  street;  so 
that  "  to  expose  a  person  in  the  public  highway,  infected  with 
this  contagion,  is  considered  a  common  nuisance,  and  indictable 
as  such."    The  dead  body  of  a  variolated  person  is  equally  in- 
fectious, and  students  who  have  been  near  it  when  brought  into 
the  dissecting-room  have  in  consequence  had  the  disease  com- 
mnnicated  to  them,  although  they  may  not  have  touched  the 
body  (C-fiSAR  Hawkins).    The  infecting  distance,  therefore,  must 
le  many  yards  around  the  patient's  person :  indeed,  with  every 
precaution,  there  is  great  difficulty  in  preventing  it  spreading 
from  ward    to  ward   in   large  hospitals  during  the  prevalence 
of  the  disease.    "  There  is  no  contagion  so  strong  and  sure  as  that 
of  small-pox:  none  that  operates  at  so  great  a  distance"  (Watson). 
The  feet  that  small-pox  is  communicable  has  been  fully  demon- 
gtrated  by  the  once  general  practice  of  inoculation.     The  poison 
by  this  operation  has  been  proved  to  exist  in  the  serum,  in  the 
pus,  and  in  the  crusts  of  the  small-pox  pustule.     There  is  no  law 
more  singular  and  unexpected,  in  the  whole  range  of  morbid 
poisons,  than  that  the  introduction  of  the  variolous  poison,  by 
means  of  the  cutaneous  tissue,  should  produce  an  infinitely  milder 
disease  than  when  the  same  poison  is  absorbed  by  a  mucous 
tissue.    Then  the  poison  seems  to  be  much  more  incontroUable 
in  its  operations,  as  in  the  case  when  it  affects  a  person  who 
breathes  an  infected  atmosphere  compared  with  one  who  has 
been  inoculated  with  the  smaU-pox  poison  inserted  beneath  his 
cuticle  through  a  puncture  of  the  skin.     Several  explanations  are 
put  forward,  namely, — (1.)  That  the  small  quantity  of  the  poison 
conveyed  by  inoculation  into  the  blood  may  make  the  difference; 
(2.)  Thsii  the  disease  is  milder  when  the  poison  is  admitted 
through  the  cutaneous  than  through  the  mucous  tissues;  (3.)  It 
may  be  held  that  in  passing  through  the  absorbent  mucous  mem- 
brane the  poison  is  not  only  admitted  in  large  quantity,  but  its 
potency  may  be  increased  and  its  amount  multiplied  by  the 
living  cells  of  the  mucous  membrane  through  which  it  passes. 
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which  predispose   to  smalUpox   or  iDcrease   tiij 

Btj'  of  iiifection  are, — (1.)  A  very  early  age,     (2.)  Noi 

find  the  disejise  before,     (3.)  Not  having  been  vacciDHteilJ 

»Klf  Are  GnUed  '*  unprotected  persons,"     (4)    Peculiarity  of  conJ 

L  Jititiftlion — e.  g.,  the  Negro  and  dark  raeea     (5.)  Fear  of  infectloiu 

f  ^)  l^idemle  influence.  I 

II  m  gratifying  to  know  that  of  recent  years  the  pravaloiioei 

LjUid  mortality  of  small-pox  in  this  country  b  greatly  le^  than 

"  wm  wont  to   be.      Dr.  Farr   tells  ns  that,  for  the  three  years 

Iirevious  to   1855,  out  of  every   1,000   deaths  from  all  causes, 

only  7'607  were  from  smalUpox. 

Prognosis  and  Causes  of  Death. — The  prognosk  of  the  natural 
small-pox  is  always  most  grave.     The  danger  may  be  measured, 
to  a  certain  degi'ee,  by, — (1.)  The  quantity  and  confluence  of 
eruption;    (2,)    The  state  of  the  circulatiug  fluids;    (3,) 
presence  and  nature  of  the  complications,  especially  those  of 
respiratory  organs  and  nervous  oenti^^;    (4)  Age,  and  habit  of 
body  of  the  patient;    (5.)   Nature  of  the  epidemic  cx>nsiitut]Qn 
which  may  prevail. 

Natural  small-pox  in  unprotected  persons  is  generally  very 
fatal.  The  deaths  average  one  in  threei  The  fully  formed 
confluent  small-pox  Is  always  very  dangerous.  About  one  in  ten 
die  of  distinct  natural  small-pox;  and  one  to  three  per  cent  only 
of  small-pox  after  inoculation  or  after  vaccination  The  calcular 
tion  of  tlie  proportionate  number  of  deaths,  however,  appears 
have  greatly  varied  in  different  yeai^. 

There  are  cei*tain  signs  regarded  as  unfavom*able,~for  example] 

excessive  lumbar  pains  continuing;   the  persistence  of  vomil 

after  the  appeamnce  of  the  erujition;  the  gccurrence  of  dellri 

convulsions,  or  coma  in  adults  during  the  primaiy  fever; 

I  eonfluence  and  simult-aneous  appearance  of  the  eruption  over  the 

*  whole  bod}^     Such  unfavourable  signs  are  not  necessitrily  fatal  j 

but  unfavourable  aigns  which  appear  during  secondary  fe^ 

forbode,  with  greater  probability,  a  fatal  end.    These  are: — tbi 

absence  of  the  usual   redness  in  the  intermediate  spaces;  Hii 

l4istribution  of  petechias  in  the  interstices;  the  development  of 

black  spot  hardly  so  large  as  a  pin's  head  in  the  centre  of  each' 

pustule;  a  livid  or  purple  colour  of  the  pustule;  a  disposition  to 

Igangrene  in  the  larger  yesides;  imperfect  development  of  the 

pustules,  or  their  gudden  subsidence,  without  remission  of  symp- 
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ioms;  sadden  suppression  of  salivation;  sudden  suppression  of 

uiine;  hsematuria;  cough  with  haemoptoe;  absence  of  swelling  in 

the  hands  and  feet  when  the  eruption  is  copious';  tendency  to 

the  formation  of  abscesses  (pyogenic  fever)  after  desquamation 

has  commenced;  congestive  pneumonia,  or  bronchitis,  with  livid 

lips,  &ce,  or  extremities,  with  hoarseness  or  complete  aphonia. 

Recovery  may  take  place  even  although  the  first-mentioned  of 

these  un&vourable  signs  exist;  but  convalescence  is  likely  to  be 

retarded  by  ulcerations  of  the  cornea;,  asthenic  ophthalmia,  puru- 

l^t  deposits  in  the  joints,  ulceration  of  cartilages,  otitis,  abscesses 

and  suppuration  in  the  areolar  tissue  under  the  skin. 

The  development  of  scrofula  and  phthisis  is  apt  to  follow  the 
disease,  even  though  no  unfavourable  symptoms  occur.  In  preg- 
nant women  the  disease  is  always  dangerous,  often  fatal,  and 
almost  always  produces  abortion;  and  the  foetus  so  parted  with 
not  unfirequently  bears  evidence  of  small-pox  upon  the  skin« 

The  most  common  causes  of  death  are  due  to  combinations  of 
ilie  on&vourable  signs  already  noticed;  and,  according  to  Dr. 
Gregory^s  observations  at  the  Small-Pox  Hospital  in  1828-29,  the 
greatest  number  die  on  the  eighth  day  of  the  eruption;  or  the 
eleventh  day  of  the  fever  is  the  most  fatal  period.  In  private 
practice,  Dr.  Wood,  of  Pennsylvania,  considers  the  period  between 
the  twelfth  and  eighteenth  day  as  the  most  dangerous  to  life. 
The  greatest  mortality  from  small-pox  is  in  the  early  periods 
of  life, — for  example,  before  the  fifth  year.  Dr.  Farr  estimates 
that  out  of  every  100  deaths  from  small-pox,  73  are  below  that 

Kagnodfl. — It  is  not  possible  to  distinguish,  except  by  carefiil 
records  of  the  temperature,  the  primary  fever  of  small-pox  from 
that  incident  to  many  other  diseases  with  eruptions,  or  from  the 
first  stage  of  continued  fever.    It  is  for  the  most  part  charac- 
terized by  excitement  rather  than  depression;  and  in  the  adult 
the  muscular  pains  and  pains  in  the  back  and  loins  are  more 
aevere  and  intense  than  in  ordinary  fever.    The  pain  of  the  back 
is  central  in  its  position — a  apime-dche — and  is  less  affected  by 
change  of   posture  than  the    pain  which    is    characteristic  of 
lumbago,  which  affects  the  muscles  at  the  side  of  the  spine  (often 
on  one  side  only),  and  which  is  much  aggravated  by  movement 
(Babclat).     K  vomiting  occurs,  which  cannot  be  ascribed  to  any 
obvious  cause,  and  persists  till  a  papular  eruption  appears  on  the 
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third  or  fourth  day,  with  a  remissioti  of  the  febrile  symptoms^ 
little  doubt  can  exist  aa  to  the  variolous  nature  of  the  disease. 

The  disetisejs  with  which  it  may  be,  at  fii^,  confounded  are, 
petechial  eruptions,  rtudsles,  and  cfiickeyi-pox,  and  the  mcmidaTjf 
pustular  eniptkms  of  sypfdlw.  ^1 

The  nature  of  the  fever,  the  character  of  the  eruption,  and  th^' 
absence  of  any  tendency  to  suppuration,  are  suiBclent  to  distin-  , 
guiah  pdmJiim  from  variolous  eruption.  fl 

Sffiiill-pox  is  to  he  distinguiBhed  from  fiuoMlm  by  the  symp-^ 
toms,  aa  well  as  by  the  form  and  successive  changes  of  the 
eruption,  Crescentic  patches,  terminating  in  desquamation  on 
the  fourth  day,  characterize  "nucLBlsa,  as  compared  with  small-poat, 
the  eruption  of  which,  even  although  it  may  be  at  first  in  efflor- 
escent patches,  never  fails  to  become  vesicular  and  pustular, 
proceeding  to  suppumtion  or  blackening  on  the  e%hth  day — a 
process  which  never  fails  to  be  attended  by  secondary  fever. 

It  is  more  difficult  to  diagnose  between  varioloid  and  varicellajH 
or  chicken-pox.     The  chief  difference  consists  in  the  eruption  uf^ 
chicken-pox  presenting  a  vesicular  character,  which  it  retains; 
and  it  does  not  proceed  to  suppuration,  but  completes  its  course 
in  five  or  six  days,  with  a  mild  and  short  symptomatic  fever. 

The  combination  of  mercury,  scrofula,  and  syphiMs  often  gives 
rise  to  cutaneous  eruptions  attended  with  fever,  wMch  may,  in 
the  first  instance,  be  mistaken  for  small-pox.  The  eruption, 
however,  is  more  tedious  in  its  development,  irregular  in  itB 
course,  and  is  persistent  It  must,  therefore,  be  distinguished  by 
the  history  of  the  case,  the  long  duration  of  the  eruption,  and  the 
deep  red  or  copper  colour  it  generally  presents.  ^m 

Treatmemt*^-Since  the  first  accounts  by  the  Arabian  pbysi^l 
r'«iaiis  of  the  ravage-s  of  small- pox  in  Mecoa,  the  history  of  this 
disease  may  lie  armnged  in  three  great  eras,  each  of  which 
is  characterized  by  remarkable  epochs,  and  a  fourth  may  be 
said  to  be  now  becoming  apparent.  The  first  of  these  eras  is 
marked  by  an  improvement  in  the  treatment  of  small-pox.  In 
few  diseases  has  medical  opinion  undergone  a  more  obviously 
beneficial  change.  To  Sydenham  is  due  the  merit  of  this  revolu^ 
tion  in  medical  practice.  The  second  era  is  marked  by 
discovery  of  the  singular  and  beneficial  phenomenon  that  the 
virulence  of  the  poi^n  of  &mall-pox  is  greatly  mitigated  by 
introducing  or  ingraftmg  the  disease  into  the  system,  thiough 
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the  cataneous  tissue,  thereby  causing  the  transference  of  the 
disease  finom  one  person  to  another,  by  inoculation.    To  Lady 
Maiy  Wortley  Montague  is  due  the  merit  of  having  introduced 
the  practice  of  inoculation  into  this  country  in  1722 — ^a  deed 
which  must  be  considered  as  one  of  great  heroism,  when  measured 
by  the  knowledge  possessed  by  physicians  in  those  days.     The 
third  great  era  is  marked  by  the  remarkable  discovery  which  has 
rendered  the  name  of  Jenner  immortal, — ^namely,  the  modifying 
and  protecting  influence  of  vaccination.    He  found  that  a  certain 
disease  in  the  cow,  known  as  the  cow-pox,  could  be  transferred  to 
the  human  subject  by  inoculation;    and  that,  having  been  so 
transferred,  it  modified,  to  a  considerable  extent  at  least,  the 
ooorse  of  the  disease,  if  it  did  not  altogether  prevent  the  occur- 
rence of  small-pox  in  its  natural  state  in  the  human  subject. 

A  fourth  era  may  be  said  to  have  commenced,  in  this  country 
ilmost  imperceptibly.  It  may  be  described  as  a  period  of  transi- 
tkm,  marked  in  this  country  by  doubt  and  scepticism  as  to  the 
efficacy  of  vaccination,  tending  to  propagate  an  erroneous  popular 
bdief ;  and  consequently,  the  ineffective  adoption  of  means  which 
practically  have  been  proved  to  be  sanative  in  the  highest  degree. 
In  other  countries,  on  the  contrary,  and  especially  in  Central 
Europe,  this  period  is  marked  by  implicit  feith  in  the  virtues  of 
▼Mcination,  and  the  successful  legal  enforcement  of  this  sanative 
measure. 

An  account  of  the  treatment  of  small-pox  resolves  itself,  there- 
fcre,  into  the  consideration  of  two  topics,  namely, — (1.)  The 
usual  therapeutic,  curative,  or  sanative  treatment  of  the  disease; 
(2.)  The  sanitary  treatment — i.  e.,  the  means  of  protecting  indivi- 
duals from  the  small-pox;  or  of  modifying  the  influence  of  the 
Qialady  by  inoculation  or  by  vaccination.  Of  these  in  their 
order. 

1.  T^rapeviiCy  Curaiive,  or  Sanative  Treatment  of  Small-Pox. 

The  main  object,  in  the  first  instance,  is  to  prevent,  if  possible, 
*  copious  eruption;  for  the  severity  and  danger  of  the  disorder 
*^y  be  measured,  in  some  degree,  by  this.  The  vulgar  belief, 
Uiat  "  better  out  than  in,"  does  not  apply  in  the  case  of  small-pox. 
The  great  object  is  to  reserve  the  strength  of  the  patient ;  and  the 
^^ttentions  of  an  experienced  nurse  are  demanded.  A  third  indi- 
<^^on  is  to  watch  for  and  deal  vigorously  with  intercurrent 
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inflammatory  action,  which  m  apt  to  be  set  up.  The  disease  is 
not  under  the  influence  of  any  specific.  It  must  run  its  coiir8& 
But  it  is  the  busineBs  of  the  physician  to  assuage  the  untoward 
eymptoms  which  may  ariae,  by  all  the  most  approved  methodB  of 
treatment,  in  accoixiance  with  the  ficience  of  medicine  of  th© 
pmaent  day. 

Dietetic  aad  General  Treatment. — In  the  first  instance,  the  comve 
to  be  pursued  is  for  the  physician  to  act  on  the  defensive,  and 
simply  protect  bis  patient  from  certain  injurious  influences  to 
which  he  may  be  exposed,^ — such  as  heating  drinks  to  force  out 
the  eruption,  which  are  apt  to  be  given  by  ignorant  and  officious 
friends.  Throughout  the  whole  course  of  the  disease,  the  diet 
»houId  be  strictly  limited  to  slops,  sago,  arrow-root,  and  ripe 
fruits. 

The  chamber  in  which  the  patient  lies  should  be  cool,  and 
freely  ventilated.  The  bed-clothes  should  be  light,  the  body 
linen  daily  changed  ;  and,  when  the  disease  is  long,  the  patient's 
back  should  be  often  examined,  to  prevent  sloughing.  The  acaJp 
likewise  should  be  examined,  and,  if  full  of  pustules,  the  hair 
should  be  cut  off',  to  prevent  its  matting.  If  the  diseiise  be  ding- 
nosed  early,  however,  it  is  proper  to  shave  the  sc^p,  because  the 
irritation  which  attends  the  suppuration  of  the  pustules  Is 
thereby  diminished,  and  cold  may  be  more  efliciently  applied  to 
the  head,  if  necessary.  In  the  e^rly  stage  of  the  primar3.'  fever, 
in  severe  cases  more  especially,  it  is  necessary  to  have  the  bowels 
well  opened  in  the  fii^t  instance,  and  to  keep  them  regular  by 
saline  medicine.  A  cathartic  pil],  composed  of  the  following  in- 
gredients, wiU  be  found  to  be  efficient  in  most  eases,  especially  if 
aided  by  a  seidlitz  powder,  given  six  or  eight  houiB  after 
piU:— 

Two  grains  of  caloHiel,  one  grain  of  the  eoinpotmd  extract  of  eotocynt 
one  grain  of  gamboge,  aad  one  grain  and  a  luilf  of  scammony,  made  i 
sistent  with  a  little  aromatic  oil. 

The  bowels  must  be  daily  attended  to  afterwards,  and 
oil,  or  rhubarb,  or  magnesia,  &;c,j  may  sometimes  he  requti^ 
Saline  diaplioretics,  in  the  form  of  James  s  powder;  or  the  "aqua 
acetatis  ammonia,"  to  which  a  grain  or  two  grains  of  tartar 
emetic  has  been  added,  so  as  to  have  ith  or  i^th  of  a  grain  in  every 
table-spoonful  of  the  mixture,  is  an  efficient  and  cooling  diaphor- 
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etia     Spirit  of  nitric  ether,  or  the  nitrate  of  potafis,  may  be  added 
if  required. 

The  surfiM^  of  the  body  over  the  hands,  face,  and  feet  may  be 
sponged  several  times  a  day  with  tepid  water,  with  a  view  to 
relieve    the    intolerable    itching;    but    caution  is  necessary  to 
prevent  exposure  to  cold.     Cold-cream,  or  a  liniment  of  olive  oil, 
glycerine,  and  lime-water,  smeared  from  time  to  time  over  the 
itching  surface  by  means  of  a  camel-hair  pencil,  may  be  found 
to  afford  relief;   and  chlorine  lotions  are  highly  spoken  of  by 
Eiaenmann.      With  regard  to  the  occurrence  of  convulsions  in 
children,  it  is  not  found  that  opiates,  as  recommended  by  Syden- 
ham and  Cullen,  are  expedient.     When  the  children  are  robust, 
CfT  previously  in  good  health,  local  bleedings,  by  means  of  one  or 
two  leeches  to  the  temples,  are  more  beneficial     Delirium,  violent 
screaming,  intolerance  of  light  or  sound,  heat  of  head,  all  of  which 
indicate  a  tendency  to  meningeal  congestion,  still  more  clearly 
warrant  the  application  of  leeches. 

With  regard  to  the  propriety  of  bleeding  (general)  in  adults,  it 
18  now  well  ascertained  that  it  will  neither  eradicate  the  fever 
nor  diminish  the  amount  of  the  eruption.  Bleeding  is  only 
wanantable  if  the  pulse  be  full  and  strong,  combined  with 
evidence  of  inflammatory  congestion  in  the  lungs,  liver,  or  brain. 

When  delirium,  with  restlessness,  wakefulness,  and  a  frequent 
pulse,  is  continuous,  an  opiate  is  indicated;  and,  combined  with 
tartar  emetic,  is  most  advantageously  given.  A  draught  composed 
of  thirty  minims  of  the  solution  of  muriate  of  morphia,  with  half  a 
grain  of  tartar  emetic,  will  be  found  beneficial  in  such  conditions, 
and  especially  when  given  at  bedtime. 

Cooling  drinks  of  lemon  juice,  tamarinds,  neutral  effervescing 
powders,  are  always  agreeable  to  the  patient,  who  ought  also, 
for  the  sake  of  coolness,  to  be  very  lightly  clothed.  After  the 
eruption  has  fully  appeared,  this  is  all  which  in  ordinary  cases 
requires  to  be  done,  and  if,  towards  the  tenth  or  eleventh  day, 
there  is  much  restlessness  or  sleeplessness,  an  opiate  should  be 
given. 

When  the  febrile  symptoms  do  not  abate,  as  they  ought,  in  the 
regular  course  of  the  disease,  cathartics  may  be  daily  required  to 
keep  the  bowels  open.  The  most  approved  are  the  saline  infusion 
of  senna,  or  the  black  draught,  the  compound  powder  of  jalap 
combined  with  calomel,  and  some  aromatic  powder,  such  as  ginger. 
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In  this  disease  the  bed-clotlies  ought  frequently  to  be  chai 
and  abundance  of  cool  fi-esh  air  supplied  to  the  apartment 
When  the  state  of  the  skin  alone  aeems  to  keep  up  the  febrile 
irritation,  an  antimonial  opiate  may  aUay  irritation  and  procure 
sleep,  after  which  a  cathartic  may  be  given  with  advantage  in 
the  morning. 

In  the  complications  which  sometimes  ensue,  such  as  injlam- 
matimi  of  the  throat  and  base  of  the  tongue ^  opiates  are  found  to 
be  injurious.  The  general  treatment  must  be  by  cathartics  ori 
purgative  clysters,  if  swalluwing  m  difficult.  In  the  other  inflai 
matiouB,  however,  opiates  are  of  the  greatest  service,  provided  <J]i 
sytnptonia  lie  not  of  cerebral  oppi-ession;  and  local  blood-letting 
always  tt:i  he  preferred  to  gencniL  In  bronchitis,  nauBoating  doeea 
of  antimony  every  hour  sometimes  procure  relief;  and  if  relief 
does  not  follow  in  the  course  of  thirty  to  thirty-six  hours,  doses 
of  calomel  and  opium  ought  to  be  given  every  second  hour  till 
three  doses  have  been  taken,  each  consisting  of  two  grains  of 
mlomel  and  half  a  gtuln  of  opmm.  If  the  symptoms  are  not 
then  relieved,  ihm  remedy  need  not  be  carried  farther. 

In  the  advanced  stage  of  the  secondary  fever,  the  strength 
of  the  system  recj aires  maintenance  and  support;  because  the 
abundant  suppuration  and  extensive  cutaneous  irritation  combine 
to  exliaust  the  strength,  as  shown  by  the  weakened  pulse,  the 
dark  and  diy  tongue,  blueness,  palene^,  or  coldness  of  the  ex- 
tremities. Tonics,  stimulants,  and  generally  nutritious  diet,  are 
now  caUed  for.  Quinine,  mineral  acids,  malt  liquors,  especially 
the  light  bitter  ales,  wine,  and  even  brandy,  may  be  demanded. 
The  diet  should  consist  of  milk,  strong  animal  broths,  eggs  raw 
lightly  boiled,  according  to  the  dL'^i'etion  of  the  physician,  rej 

I  lated  by  the  digestive  powers  of  the  patient. 

To  prevent  the  face  from  being  seamed,  smirred,  or  '*  pitted  " 
the  suppuration  of  the  pustules,  ha.s  taxed   the  ingenuity 

[physiologists  and  physicians.  It  has  been  stated  that  the  Influ* 
ence  of  the  atmospheric  air  is  essential  to  the  development  of  the 
pustules  J  and,  accordingly,  anything  which  would  effectually 
exclude  this  influence  would  prevent  the  occurrence  of  a  scar* 
But  it  is  evident  that  the  chance  of  scars  can  only  be  diminished 
by  those  means  wliich  are  calcukted  to  allay  tlie  general  violence 
of  the  diaease.  When  the  eruption  is  severe  it  is  almost  impos- 
Bible  to  prevent  the  formation  of  "  pits,"  because  the  depression 
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results  from  the  expukion  of  a  small  slough  ;  aud  the  more  mild 
the  suppurative  inflammation  can  be  rendered,  so  in  propoition 
will  the  chance  of  "  pitting  "  be  diminished. 

The  local  means  adopted  to  prevent  "  pitting  "  may  be  shortly 
stated  as  follows: — 

1.  To  open  each  individual  pustule  after  Ruppuration  has  commenced. 

2.  To  cauterize  the  pustules  with  nitrate  of  silver. 

S.  To  employ  both  methods — ^that  is,  to  open  each  of  the  pustules  when 
it  becomes  vesicular,  and  introduce  a  strong  solution  of  nitrate  of  silver 
into  the  cavity  of  the  vesicle.  At  the  end  of  a  week  scales  fell  off,  and 
no  pit  is  left.  Or,  lastly,  to  paint  the  face  with  a  solution  of  nitrate  of 
silver,  in  the  proportion  of  one  drachm  of  the  nitrate  to  the  ounce  of 
water. 

4.  The  application  of  a  mercurial  plaster,  with  the  view  of  producing 
resolution  of  the  papulce.  The  preparation  in  use  for  this  purpose  at  the 
Childreii's  H6spital  in  Paris  consists  of  25  parts  of  mercurial  ointment ; 
10  parts  of  yellow  wax;  6  parts  of  black  pitch. 

5.  Sulphur  ointment  applied  several  times  a  day. 

6.  Calamine  mixed  with  olive  oil,  to  form  a  coherent  crust  (Bennett). 

7.  Tineture  of  iodine,  painted  over  with  a  brush. 

8.  Saturated  solution  of  gutta  percha  in  chloroform  (Das.  Graves 
and  Wallace). 

9.  To  smear  the  face  over  with  common  olive  oil. 

All  of  these  applications  are  for  the  most  part  applied  to  the 
&oe,  the  hands,  and  the  arms  only. 

The  severity  and  the  mortality  of  small-pox  has  led  many  to 
think  of  means  by  which  the  disease  might  be  completely  extir- 
pated   This  leads  ns  to  consider 

2.  The  Prophylactic,  Sanitary,  or  Preventive  Treatment  of 
SmdU-Poz. 

Fifty  years  ago  it  was  generally  taught,  among  English  physi- 
ciaiis,  that  small-pox  attacked  the  same  individual  only  once  in 
the  course  of  life,  and  that  its  double  occurrence  in  the  same 
peiBon  was  either  very  rare  or  next  to  impoeaibla  The  observa- 
tioDS  of  Dn.  Wilkii,  Johnt.TboiiisoD,  Mr.  Cross,  Dr.  Bames,  Dr. 
CaiffB,  and  othen  ainoe  tiie  time  of  these  eminent  physiciaDs, 
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only  once  during  the  course  of  life,  may,  however,  affect  hiin  n 

second,  and  even  a  tliird  time. 

2.  Thi3  happens  much  more  commonly  when  the  first  attack 
has  been  one  of  mild  distinct  smail-pox  than  when  it  has  beeH 

L  severe ;  and  if  the  first  attack  has  been  one  of  confinent  small- 
pox, it  is  rai'e  for  tlie  same  individual  to  have  a  second  attack.     ^ 

3.  It  is  established  by  numerous  observations,  that  an  attack  d^ 
any  one  of  the  varieties  which  have  been  named  spurious  small- 
pox or  chieken-pox  by  no  means  secures  the  same  individual 
trom  an  atUick  of  eonfiuent  small*pox  at  a  subsequent  period 

4.  Small-pox  produced  by  inoculation  does  not  necessarily 
secure  the  individual  against  an  attack  of  small-pox  induced  in 
the  natural  way. 

o.  Every  previous  attack,  however,  of  Bmall-pox,  whether 
natnral  or  inoculated,  excrciaeB  some  modification  on  that  which 
succeeds.  This  modification  may  be  various  in  degree^  from  very 
slight  and  almost  imperceptible  to  very  conspicuous  and  remarfefl 
able.  In  this  modification  the  symptoms  of  eruptive  fever  may 
be  mild  and  of  short  duration  j  and  the  eruption  may  consist  of 
vesicles  or  hard  pustules,  wliieh  disappear  without  suppuration. 

6,  The  most  poweiful  modifying  agent  on  the  course  of  small- 
pox IS  the   action  of  the  cow-pox  on  the  constitution,  or  the 
disease  produced  by  the  application  of  vaccine  Ijmjph  to  the 
^exposed  skin.    The  specific  disease  so  induced,  in  a  large  portio 
lof  cases,  not  only  renders  t!ie  individual  less  likely  to  bo  aff©i 
'  by  the  variolous  effluvia,  but,  if  he  is  affected,  changes  very  ] 
the  characters  of  the  disease  which  may  supervene.    Though  the 
fever  which  precedes  the  eruption  in  cases  of  this  class  be  sjmil&jr 
in  form  and  ccjual  in  degree  to  that  by  which  the  inoculated. 
small-pox  is  attended,  the  eruption  is  either  papuliform  or  tuber 
culated,   without  much   surrounding  inflammfitiuu.      A 
eruption   is   praduced   when   vaccine   and   variolous  matter  am  "J 
inoculated  at  the  same  time  in  the  same  indi^ndual-  or  when  a 
Lperson    who   is   exposed    to   the    variolous   contagion    has    been 
inoculated  with  vaccine   lymph   early  enough  to  mitigato,  hut 
not  wholly  to  supersede,  the   eruption   of  small-pox.     In   such 
circumstances  the  vaccine  lymph  and  variolous  matter  resttmin 
and  counteract  the  operation  of  each  other  on  the  system  and  oni 
the  skin.    To  these  eruptions  of  modified  small-pox  the  generaU 
name  of  varioloid  einipUons  has  been  applied.  I 
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7.  Cow-pox  destroys  the  susceptibility  to  inoculated  small-pox 
aknost  entirely;  but  the  susceptibility  to  the  natural  disease, 
or  that  by  inhalation,  it  does  not  entirely  extinguish.  This 
susceptibility,  however,  it  diminishes  in  a  much  greater  degree, 
and  much  more  effectually,  than  inoculated  small-pox  does. 

8.  The  susceptibility  to  second  attacks  of   small-pox,»  and 

attacks  of  small-pox  after  vaccination,  is  principally  favoured  by 

the  existence  of  an  epidemic  constitution  of  the  atmosphere,  and 

by  the  circumstance  of  early  life,  or  the  age  below  ten  years.     If 

no  epidemic  influence  exists,  the  occurrence  of  second  attacks  of 

the  disease  may  not  be  observed  for  a  long  series  of  years.    But 

if^  on  the  other  hand,  the  atmosphere  possess  or  acquire  an 

epidemic  or  variolous  constitution,  then  neither  thef  circumstance 

of  a  previous  attack  of  small-pox,  nor  vaccination,  can  insure 

many  of  those  under  ten  years  of  age,  and  not  a  few  between  that 

and  thirty,  from  attacks  of  small-pox. 

The  preventive  management  of  small-pox  consists, — (1.)  In  the 
artificial  production  of  the  disease  by  inocidcUion,  or  artificial 
variolation;  (2.)  In  the  modifying  and  protective  influence  of 
vtmruUion. 

Inoculation  consists  in  the  application  of  small-pox  matter  or 
virus  to  the  surface  of  the  corium,  exposed  by  a  puncture  or 
scratch.  The  result  is  a  local  inflammation  similar  to  small-pox, 
ittended  with  an  eruption  and  a  fever,  generally  milder  in  form 
than  small-pox  acquired  by  breathing  an  atmosphere  contami- 
nated with  the  specific  poison  of  the  disease;  and  which  thus 
passes  through  the  mucous  membrane  to  infect  the  blood.  This 
is  called  the  "natural  way"  of  contracting  smaU-pox;  and  the 
course  of  the  disease  so  induced  has  been  already  noticed.  For 
obyious  reasons,  the  operation  of  inoculating  the  poison  of  small- 
pox has  been  rendered  illegal  in  this  country;  and  the  practice 
of  vaccination  has  been  attempted  to  be  enforced  by  law.  What 
remains  to  be  said  about  inocibUxtion  will  be  considered  imder 
the  next  topic. 

•  The  average  number  of  second  attacks  of  small-pox  seem  to  be  one  per  cent 
(IL  Acid,  of  Med.,  Marseilles,  1828;  and  B.  and  F.  Med.-Chir,  Review,  Jan., 
1M8»  p.  74). 


266  SPECIAL   PATHOLOGT COW-FOX. 

COW-POX- roriofeB  FacclsflP. 

DefinitioiL, — Gow-pasj^  ie  the  proditet  of  a  ^c^w  and  pa 

morbid  pQiwn,  tvhick  is  reproduced  and  muUipUed  durhiff  (he 
course  of  the  malady  in  tJts  cow  or  in  the  human  being.     After 
definite  period  ofmcnbatwn  {from  tJte  time  that  the  specific  m 
is  artificially  implamted^  or  covvmunicated  hy  impalpable  ema 
tioTbs  or  effluvia  in  the  ''natmul  it^ay'')  specific  jnmj^les  fi 
wpon  soms  part  of  the  skin,  which  jj(M5  thi^augk  the  stages 
vesicle,  pustule^  scab,  and  desiccation    JJuHng  the  rfmturtUi<m 
titme  specific  pimples  the  adjoining  lipjiphatie  glands  svyJi; 
fSriU   state    is    induced^  deimied  by  increase   of  t^ntperatu 
constitutiAjrvaL  disturbance  of  fmidions,  aceelemtimi  of  iJte  puli 
(which,  to  a  certain  extent,  has  been  obsei^wl  to  cmitinue  perB\ 
tent  in  some  casm) ;  and  a  general  Uchenous,  roseolar,  or  vesiculi 
eruption,  makes  its  appeaniTice  on  tlis  trunk  and  limhs.    The 
disease  rums  a  definite  ennrm,  affords  immmiiiy  fnym  ajwiher 
attuck  (for  a  eonsidavhle  time  at  least),  and  exercises  (du 
tftat  period)  a  protective  infinencsfram  human  variola. 

Pathology  aad  Symptpma.^ — The  importance  of  a  coraprehensivf 
knowledge  of  the  patliology  of  variolous  diseases  generally,  and 
otcovj-pox  in  particular,  lies  in  tlie  relations  of  this  latter  disease 
to  amail-'paJG  and  to  vaccination.  Dr,  Jenner  nained  the  ilisease 
**variol(B  vaccines"  implying  thereby  that  one  genus  at  leiist  of 
the  animal  creation  m  Hable  to  a  disease  of  a  kindred  nature 
with  that  which  attacks  man.  The  disease  in  the  cow  was 
observ^ed  to  be  generally  mild ;  in  man  it  was  obser%'ed  to  be  mi3si 
pestilential  and  fatal.  It  was  observed,  also,  that  the  disease  waa 
oommunicable  from  the  cow  to  man,  and  that  persons  so  affeci 
were  protected  from  subsequent  attacks  alike  of  small-pox 
of  cow-pox.  Dr.  Jenner  believed  that  the  two  diseases  were 
reality  identical  It  has  now  been  shown  by  unquestionable  o^ 
dence  tliat  cattle  and  horses  have  for  centuries  been  known  to 
affected  with  a  species  of  small-pox  or  variola.  Everj*  ditferei 
writer  who  has  seen  the  disease  has  given  it  a  similar  nj 
Previous  to  1745  it  was  known  and  described  in  Italy  (Fi 
CASTORIUS,  Laj^cist,  Ramazini)  as  a  malignant  disease  whi 
destroyed  cattle  almost  as  extensively  as  small-pox  did  the 
human  race.  It  was  first  observed  in  this  country  in  1745.  mi 
again^  in  1770,  it  appeared  among  the  homed  cattle  witli  so  mu> 
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severity  that  His  Majesty  George  III,  in  his  speech  from  the 
throne,  at  the  opening  of  Parliament  on  the  9th  of  January  of  that 
year,  called  upon  the  Houses  of  Parliament  to  take  the  subject 
into  their  serious  consideration.     The  disease  continued  with  more 
or  less  violence  till  1780;    and  it  was  no  doubt  the  expiring 
embers  of  this  epizootic  which  Dr.  Jenner  found  in  Gloucester, 
and  made  the  basis  of  his  investigations  during  that  and  subse- 
quent years.    Dr.  Layard  described  the  disease  amongst  the  cattle 
in  England,  in  that  year,  in  a  paper  communicated  to  the  Royal 
Society;  and  he  mentions  that  inoculation  from  cow  to  cow  was 
successfully  practised,  to  mitigate  the  severity  of  the  disease;  just 
as  Mr.  Simonds,  of  the  Veterinary  College,  London,  in   1862 
successfully  practised  inoculation  of  the  variolous  disease  from 
sheep  to  sheep,  or  lamb  to  lamb,  throughout  the  counties  of  Wilts, 
Hants,  and  Dorset,  when  ovine  smaU-pox  was  epidemic.     The 
great  increase  of  mortality  firom  small-pox  among  human  beings 
which  occurred  during  the  latter  part  of  the  last  century  is  a 
&ct  of  some  importance  in  connection  with  the  epizootic  disease ; 
for  at  other  times  and  places  it  has  been  observed  that  when  the 
cattle  were  scourged  by  the  variolous  disease,  mankind  were  in 
like  manner  great  suflferers  from  a  similar  epidemic.     In  the 
interesting  lectures  "Introductory  to  the  Study  of  Fever,"  by  Dr. 
Andrew  Anderson,  of  Glasgow,  we  are  told  that  while  small-pox 
was  raging  with  great  violence  at  St.  Jago,  on  the  west  coast  of 
New  Granada — ^to  which  a  town  named  David,  in  Chiriqui,  was 
rituated  about  sixty  or  seventy  miles  to  leeward — a  few  days 
(four  or  five)  before  the  disease  appeared  in  this  latter  town  the 
amall-pox  had  attacked  and  destroyed  many  monkeys  in  the 
forest.     Dying  and  dead  monkeys  were   seen  on  the  ground 
covered  with  the  perfect  pustules  of  small-pox;  and  several  sick 
monkeys  were  seen  on  the  trees,  moping  or  moving  about  in  a 
sickly  manner.     In  the   course  of  a  fortnight  one-half  of  the 
inhabitants  of  the  town  of  David  were  stricken  with  small-pox 
(Akderson,  p.  70). 

It  is  also  within  the  experience  of  many  medical  men,  that 
during  the  prevalence  of  small-pox,  cattle  are  apt  to  become 
affected  with  cow-pox.  Horses,  as  well  as  cows  and  sheep,  are 
liable  to  the  affection;  and  the  countries  where  the  disease  of 
late  years  has  been  found  are  those  where  it  has  formerly  been 
known  to  have  existed  among  cows  or  horses  in  its  most  virulent 
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ippe^ra,  however,  that  the  removal  of  the  infected  articles  was 

not  always  accomplished  so  punctually  as  had  been  enjoined,  so 
that,  on  one  occasion  at  least,  the  cows  were  seen  in  the  midat  of 
ttem,  and  licking  up  the  flock  of  the  bed  which  lay  on  the 
gmfis.  These  cowa  were  in  perfect  health  when  first  put  out 
togmze  in  thi»  meadow;  but  in  twelve  or  fourteen  dRjB  five 
{mi  of  the  eight)  milch  cowa  appeared  to  have  lieat  and  tender- 
Hpifii  of  the  teats.  The  teats  becaine  swollen,  and  small  hard 
^^pmples  could  be  distinctly  felt  upon  them,  as  if  imbedded 
^Pp  the  i^kin*  These  pimples  daily  increased  in  magnitude  and 
tenderness;  and  in  a  week  or  ten  days  they  rose  into  blwUrs 
(Tamcles),  passing  into  brown  or  blackish  scabs*  When  the 
(eits  were  in  this  condition,  and  very  tender,  constitutional 
^mptoms  of  ill-health  l>ecame  developed  Sudden  mmhlng  or 
km  of  milk,  drivelling  of  saliva  from  the  mouth,  frequent  iufla- 
tioa  and  retraction  of  the  checks,  staririg  of  the  coat,  "tucking  up 
of  the  limbs/*  "  sticking  up  of  the  back,"  and  rapid  loss  of  flesh, 
wtiR!  the  appeai^nces  which  even  the  peasants  themselves  were 
able  to  appreciate.  By  the  middle  of  the  third  week  the  pustules 
Wem  mature,  and  the  crusts  and  loose  cuticle  began  to  be 
detached.  The  simultaneous  occurrence  of  the  disease  on  all  the 
Aiiimidft  increases  the  probability  of  the  operation  of  one  common 
The  whole  of  the  cows  were  certainly  affected  within  less 
three  days  of  each  other;  and  another  circumstance  requires 
lar  notice,  namely,  the  occurrence  of  the  disease  in  a  young 
(sturk),  to  which  of  course  the  disease  could  not  have  been 
unicated  by  those  casualties  which  commonly  proj>agate  the 
le  variola  amongst  milch  cowa  The  cause  which  originated 
i  disease  amongst  them  at  the  same  time  affected  the  young 
which  hitherto  had  not  been  considered  liable  to  the 
'Vaccine  disease,  simply  because  no  one  had  seen  the  animal 
aflected  by  it.     Now  it  is  known,  both  in  this  country  and  in 

NGormaDy;  to  be  liable  to  the  disease, 
kTbe  proprietor  of  the  animals  referred  to  in  this  narrative  had 
Se  disease  communicated  to  himself.  He  had  never  suffered 
from  small-pox  nor  the  vaccine  disease;  and  it  was  his  own 
'  8I»ontaiieous  conviction  *'i}iat  hiM  cows  had  been  infected  from 
'  hwmau  mnall-pox  effluvia*'  t^  which  undoubtedly  they  had  been 
\  exposed  He  had  not  the  remotest  idea  of  the  medical  theories 
■toceming  the  nature  of  the  disease,  and  consequently  had  no 
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pr©i>os®ession  lE  favour  of  the  opinion  he  thus  spontatkaomljH 
expressed*     His  cattle  had  hitherto  been  in  good  health,  aad  no 
vaccine  variola  had  been  known  m  the  vicinity* 

Human  small-pox  has  also  been  communicated  to  the  cow  by 
direct  implantation  of  the  specific  vimg  from  man*     The  effortfl 
at  first  were  numerous  and  utisatisfactory  to  inoculate  directl^* 
the  cow  with  human  small-pox ;  and  the  experiment  is  said  to 
have  first  succeeded  at  the  Veterinary  College  in  Berlin,  so  earl^ 
as  1801,     M.  Viborg,  of  Copenhagen,  about  the  same  period  csoii 
municated  the  disease  to  dogs,  apas,  and  swine.     In  1807  Ga 
imparted  the  small-pox  to  the  cow  by  inoculation.     In  1830  op 
1831   Dr,   Sonderland,  of  Bemen,  communicated  the  disease  to 
cows,  by  simply  covering  the  animals  with  sheets  and  bknkejn 
on  which  persons  suffering  from  small-pox  had  lain.     In  183^| 
Dr.  Basil  Thiele,  of  Kasan,  in  South  Kussia,  successfully  inocu- 
lated some  cows  on  the  udder  with  the  imnis  of  Imman  smaU-pox* 
Vesicles   were  produced  bearing  all  the  characters  of  the  true 
vaccine  vesicle  in  those  animals.    Tlie  lymph  so  produo^d  fix>m 
the  variolation  of  the  cow  continued  to  retain  the  specific  pnk^_ 
perties  of  the  vaccine  variola  throughout  seventy-five  sueoessiil^l 
transmissions  in  tlie  human  subject.     In  1838  IL  Thiele  repeatfid 
this  interesting  experiment   with  a  similar  sncoess.      It  woi 
therefore  seem  that  the  constitution  of  the  cow  has  the  pow^ 
of  assimilating^  of  modifying,  and  of   mitigating   the    hi 
variolous  virus,  and  of  stamping  it  with  the  properties  of  the' 
vaccine   variola.      I>r,   Ceely,  of  Aylesbury,  twice   succeedal   in 
accomplishing    this  object  (so  important  pathologically),   after 
many  fruitless   trials.     The   interesting  papers  by  him  in  tlie 
eighth  and  tenth  volumes,  and  the  Reports  of  the  Vaccination 
Section  of  the  Provincial  (now  British)  Medical  Association,  in 
their  Pjfvce^dings  for  1839  and  1842,  should  be  studied  by  every 
student  of  Medicine.     The  main  points  of  the  statement  here 
given  are  taken  from  these  sources.     Very  recently  (1860)  Martin 
inoculated  some  variolous  matter,  taken  from  a  pock  upon  the 
body  of  a  man  who  died  of  variola^  into  a  cow*s  udder,  and  sub^^ 
ssquently  vaccinated  about  fifty  persons  with  the  matter  derivel^ 
from  the  cow.     Most  of  those  so  inoculated  were  attacked  with 
variola,  and  three  died  {Boston  Med.  Journal,  18G0 ;  N^nJiJ  S^den^ 
SocUiy  Tear-Book  far  1860).     It  would  have  been  better,  or  ai^l 
least  more  judicious,  to  have  chosen  a  milder  caae  than  a  fetal 
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one  to  have  inoculated  from.  Mr.  Ceely  has  also  often  recom- 
mnnicated  the  vaccine  disease  frx)m  man  back  to  the  cow  (retro- 
vaccinatum,  as  it  has  been  called);  and  he  has  observed  that 
good  human  lymph,  when  re-transmitted  in  this  manner,  loses 
some  portion  of  its  activity.  The  phenomena  appear  later, 
smaller  vesicles  are  produced,  but  ultimately,  after  successive 
f^nocvlations  on  man,  it  regains  its  activity.  Human  small- 
pox has  also  been  transmitted  through  the  horse  to  the  cow,  and 
80  to  the  child  in  the  form  of  cow-pox  (Fletchkb). 

As  the  first  origin  of  these  specific  poisons  is  as  yet  unknown, 

it  cannot  be  now  definitively  determined  whether  man  first  had 

the  disease  communicated  to  him  from  the  animal  creation,  or 

whether  the  lower  animals,  such  as  horses  or  oxen,  had  the 

disease  communicated  to  them  from  man      The  existence  of 

small-pox  in  man  is  recorded  in  China  as  early  as  1,122  years 

before  Christ  (Moore).    And  it  is  certain  that  when  variolous 

disease  appears  among  the  lower  animals  in  a  malignant  form, 

it  is  capable  of  producing,  by  inoculation,  a  disease  of  similar 

severity  in  man,  if  he  has  not  already  suiSered  from  a  similar 

affection;  and  that  the  direct  inoculation  of  the  cow  with  human 

small-pox  produces  a  mild  and  mitigated  form  of  disease — ^that 

soch  disease  being  again  reproduced  in  man  by  inoculation  from 

the  mitigated  disease  of  the  cow,  accords  entirely  in  its  character, 

in  its  progress,  and  in  its  protecting  influence  with  the  variolce 

vaociruB,  as  described  by  Dr.  Jenner.     These  and  similar  facts 

seem  to  lead  to  the  conclusion  that  small-pox  and  cow-pox  are 

not  dissimilar  diseases,  but  are  identical  in  their  nature. 

There  are  some  remarkable  circumstances  which  must  at  once 
anest  the  attention  of  the  student  who  carefully  studies  the  ac- 
oonnts  given  of  the  experiments  on  men  and  animals,  from  which 
many  of  these  statements  are  deduced.  First,  There  seems  to  have 
been  great  uncertainty  and  difiiculty  often  attending  the  actual 
tttempts  to  transfer  the  specific  virus  of  these  eruptive  or  vari- 
olous diseases  frx)m  one  animal  to  another.  The  very  interesting 
experiments  of  Ceely,  and  of  Thiele  and  others,  demonstrate 
this  in  a  remarkable  manner.  Second,  These  experiments  show 
the  marked  improvcTifient  which  sometimes  takes  place  in  the 
energy,  and  therefore  in  the  quality  of  the  specific  virus,  by 
^  fvbdequent  removes  or  inoculations,  i/n  animals  of  the  same  hind, 
■     o/ier  ike  virus  had  been  successfully  implanted  in  one  of  them. 
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This  eneigy  and  improved  quality  was  j*hown  in  the  more  perf© 
development  of  vesicles,  and  in  tho  more  active  manifestations 
the  pnuiary  and  secondary  gymptoma  The  subsequent  inocuU- 
tions  of  such  improved  lymph  seem  to  produce  less  severe  and 
less  dangerous  locH^l  results — ^the  virus  seems  less  acrid,  less 
vinilentj  and  less  mischievous — having  apparently  acquined 
increased  specific  activity  combined  with  mildness  of  action, 
and  a  greater  susceptibility  of  transmission  from  one  anlnml  to^ 
another  of  the  same  kind* 

Keeping,  therefore,  these  fects  in  view,  the  history  of  tiii 
remarkable  epizootic  of  variolcB  ovinm,  which  made  its  appeaimood 
in  August,  1862,  in  some  of  the  largest  breeding  flocka  of  sheep 
in  the  West  of  England,  is  of  great  interest  to  the  Pathol 
This  variolous  disease  of  the  sheep  allies  itself  very  closely  wii 
small-pox  in  man,  with  cow-pox  amongst  cattle,  and  with  th* 
veaicidar  eruptive  diseases  of  the  horse,  but  undoubtedly  modi* 
fled  by  the  coDstitution  of  the  sheep,  just  as  the  variola  of  man 
is  known  to  be  modified  or  transformed  by  the  constitution 
the  cow  into  the  vajnolm  imxAnw  of  that  animal 

Tlie  ovine  variola  is  known  aa  the  cUmmlde  of  the  French ;  an 
although  this  kind  of  ivt  was  not  observed  in  this  country  till 
1847,  when  it  was  imported  from  Spain,  yet  it  b  a  diaeaae  by  no 
means  uncommon  as  an  epizootic  in  the  flocks  of  Italy,  Ftmnee, 
and   Moravia.     In  1803  the  mortality  was  considerable  in  Mo- 
ravia; but  by  a  timely  inoculation  with  the  virus  of  the  diseiiae, 
the  remaining  part  of  affected  herds  were  preserved     The  arti- 
ficially aflected  animals  seemed  to  pass  through  a  milder  disease 
To    this    kind  of  inoculation  the  name  of  '* davdisatiati*'  has 
been  given,  from  clavelie,  the  French  word  for  the  tag-so^  or 
This  variolous  disease  in  sheep  assumes  one  of  two  forms,  namel 
— (1.)  A  virulent  or  malignant  form;   and  (2,)  A  benign  foi 
The  virulent  form   (which  would  seem  to  have  been  the  form 
epizootic  in  England)  never  produces  puatides;  and  speeific  viru^^l 
for  safe  inoculation   (clavelisation)   can   only  be  got  from  thfl^ 
benign  form  of  the  disease.      When  the  disease  is  virulent  the 
sheep  lose  their  eyes,  their  wool  falls  off,  and  their  skin  cracks  in 
a  ziz-zag  manner.    Their  nostrils  are  so  full  of  a  fetid  disdiarge 
tlmt  the  shepherds  are  under  the  necessity  of  constantly  syringing     | 
them  with  medicated  lotions,  to  prevent  suffocation.     When  tbe 
disease  is  benign,  genuine  pustules  form,  and  every  pustide,  ailer 
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the  scab  &lls  off,  leaves  a  cicatrix  in  the  form  of  a  pit.  On  this 
dcatrix  the  wool  never  grows  again.  Hence  it  can  always  be 
told  what  sheep  have  undergone  the  variolous  disease^  as  easily  as 
it  can  be  seen  that  a  human  being  has  had  small-pox. 

The  prevention  or  mitigation  of  this  disease  among  sheep  is  a 
most  important  object  in  a  sanitaiy  point  of  view. 

In  1803  Dr.  De   Carro,  of  Vienna,  tried  the  effects  of  the 
inoculation  of  varioUe  vaccinoB,  but  without  succesa    The  inocu- 
lation only  produced  small  local  sores.     It  is  said,  also,  that 
this  sheep-pox  cannot  be  communicated  directly  to  the  cow,  nor  to 
•duldren  (Ceely,  Simonds).     Other  observers  state,  however,  that 
it  is  so  communicable,  and  that  ovina/tion  is  protective  against 
soiaU-pox  (Saccho).    The  oviTiation,  or  inoculation  of  the  disease 
fexDH  sheep  to  sheep,  was  first  proposed  by  Chalette  in  1762,  and 
lias  been  yearly  practised  since  that  time  in  many  parts  of  Italy, 
FroflsLa^  Austria^  and  France.    The  practice  of  inoculation  from 
dieep  to  sheep  was  practised  in  England  by  Professor  Simonds 
daring  the  recent  epidemic.     Results  accrue  to  sheep,  firom  the 
eommunication  of  the  disease  to  them  by  inoculation,  not  less 
benefidal  (compared  with  the  fatal  effects  which  followed  when 
they  became  affected  with  the  disease  in  the  "riatural  way") 
than  the  beneficial  effects  that  accrued  to  man  when  small-pox 
was  communicated  to  him  by  inoculation — as  it  rightly  was — 
before  the  protective  powers  of  vaccination  were  known. 

The  ovine  variola  has  been  ascribed  by  some  fjEirmers  to  the 
communication  of  the  virus  from  an  eruptive  disease  of  the  horse 
(De  Gaero,  Bing).  Fontan  relates  that  some  mares  being 
affected  with  a  pustular  eruption,  the  matter  from  the  pustules 
was  inoculated  on  the  teat  of  a  cow,  where  it  produced  several 
fine  pustules.  From  these  several  infants  were  vaccinated,  with 
the  result  of  producing  perfectly  characteristic  vaccine  vesicles. 
Thirty  infants  have  been  vaccinated  fix)m  this  source  at  Tou- 
louse, and  in  all  the  result  has  been  most  satisfactory 
{EUnion  MM.,  1860;  New  Syden.  Society  Year-Book,  1860).  If 
this  can  be  definitively  established,  then  the  successftd  inocu- 
Ution  of  some  animal,  other  than  the  sheep,  with  the  virus 
fiom  the  specific  eruptive  disease  of  the  horse  may  give  such 
energy  and,  at  the  same  time,  mildness  to  the  morbid  poison,  by 
saheequent  removes,  that  the  implantation  of  the  new  virus 
{tqumation)  may  perhaps  be  followed  by  the  same  beneficial 
VOL.  L  T 
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results  to  siieop^  id  respect  of  the  maHgnant  variolous  disease  to 
which  they  are  liable,  that  vdcmmtimi  has  oooferred  on  uibm  m 
respect  of  small-pox,  Tlie  question,  then,  at  once  suggests  itself: 
"  Has  human  small-pox  ever  been  communicated  to  sheep,  with 
the  view  of  ohtaimng  a  modified  l3finph  which  may  confer  protec- 
tion on  them  from  the  variolous  disease  to  which  they  are  liable  I 
From  analogy,  may  we  not  indulge  the  hope  that  the  practice  of 
inocidating  slieep  from  the  smalUpox  of  man  might  induce  as 
mild  and  modified  a  di^scase  in  them,  and  prove  aa  protective  to 
them  as  vaccine  variola,  through  vaccination,  haa  been  to  man  I 
Or,  having  communicated  the  human  variola  to  cows  (as  the 
experiments  of  Ceely  and  Thiole  demonstrate  that  such  may 
be  effected),  might  not  sheep  be  tried  with  tlio  resulting  viraa  aa  a 
protective  agent?  The  vesicular  eruptive  diseases  of  dogs,  as  well 
as  of  horses,  should  be  similarly  inquired  into  and  experimeiitiA 
with,  seeing  tliat  dogs  are  so  mucli  associated  with  sheep.  f 

The  outbreaks  of  the  variolous  diseases  amongst  ciittJe  and 
sheep  seem  to  follow  similar  inexplicable  paths  to  those  which 
small-pox  amongst  human  beings  is  observed  to  follow.  Occa- 
sionally the  disease  is  epuodlic  (equivalent  to  epidemic  aman^ 
men),  or  prevalent  at  the  same  time  in  several  farms  at  no  great 
disUmoe,  Cases  spring  up  like  small-pox,  now  and  then,  which 
appear  to  be  soUtary,  and  the  source  of  which  cannot  be  traced 
It  is  rare  indeed  that  tho  solitary  cases  of  small-pox  iu  human 
beings  can  be  traced  to  a  communicating  source.  In  oxen  it 
may  l>e  seen  sometimes  at  contiguous  farms ;  at  other  times,  one 
or  two  fiirins,  apparently  similarly  circumstanced  amidst  the 
prevailing  disejise,  entirely  escape  its  visitation*  Sometimes  it  is 
introduced  into  a  dairy  by  recently  purchased  cows.  On  tte 
other  hand  it  has  been  undoubtedly  communic^ited  to  cows  from 
the  vesicular  disease  of  the  horse,  through  the  bands  of  the 
common  attendant  on  both  animals.  There  can  be  no  doubt,  also» 
that  the  disease  often  exists,  although  it  is  not  observed;  for 
the  disease  lx4ng  mild,  and  the  teinpera  of  the  animab  good, 
little  notice  is  taken  of  tenderness  in  milking,  and  so  the  e^^^euft 
of  disease  escapes  detection.  ^^M 

There  are  spurious  forms  of  the  disease,  wHc^  it  is  Ttty 
necessary  to  be  able  to  distinguish. 

In  the  true  cow-pox  there  is  very  slight  mamfestation  of 
lever  or  constitutional  disturbance.    The  secretion  of  mUk  ixmj 
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liminish;  but  the  animal  continues  to  feed  and  to  graze  veiy 
nuch  as  usual  The  local  affection  may  be  so  mild  that  a  single 
reside  only  may  appear  upon  the  udder  of  the  cow;  but  where 
the  udder  is  voluminous,  flabby,  and  pendulous,  and  imcovered 
with  hair,  with  a  corrugated,  thin,  or  fissured  skin,  then  there  is 
apt  to  be  a  copious  eruption.  The  disease  is  very  readily  pro- 
pagated from  cow  to  cow  by  the  milkers ;  and  it  is  also  said  to 
be  communicated  in  the  natural  way. 

The  local  symptoms  of  the  natural  disease  are  evmced  by  heat 
and  tenderness  of  the  teats  and  udder  for  three  or  four  days, 
followed  by  irregularity  and   pimply  hardness  of  the  surface, 
especially  about  the  bases  of  the  teats  and  the  adjoining  part 
of  the  udder.    The  pimples  assume  a  red  hue  when  about  the 
size  of  a  vetch  or  pea,  and  are  quite  hard.    In  three  or  four  days 
i^ore  they  increase  to  the  size  of  a  horse  bean,  milking  becomes 
painful  to  the  animal,  and  the  pimples  become  vesicles,  which  are 
then  apt  to  be  broken  by  the  hands  of  the  milkers,  giving  rise 
to  troublesome  and  dangerous  sores  on  the  udder  and  teats  of  the 
cow,  and  communicating  the  disease  to  the  milker,  if  he  is  not 
already  protected   by  having   had    the  disease  before.     If  the 
vesicle  remains  unbroken  it  becomes  a  globular,  oval,  and  ulti- 
mately a  pointed  (acuminated)  pustule.    A  central   depression, 
with  a  marginal  induration,  is  the  form  ultimately  assumed ;  and 
irhen  punctured  towards  the  centre,  the  vesicles  yield  a  more  or 
less  viscid  amber-coloured  fluid.     Dark-brown    or  black,  solid, 
nnifinm  crusts  eventually  form  on  the  site  of  the  vesicles.     Some 
of  these  crusts  may  be  seen  semi-detached,  others  entirely  so,  and 
eipodng  a  raw  sur&ce  with  a  slight  central  slough.    The  forms 
cf  the  crusts  axe  either  circular  or  oval,  some  flatter,  and  others 
l^goifixrm,  some  thin,  and  more  or  less  translucent    These  varied 
ippeinuicea  axe  seen  in  all  stages  at  the  same  time,  indicating 
ttafennatJon  of  new  crops  of  resides  at  difierent  periods.    The 
period  of  incubation,  after  casual  communication  of  the  disease, 
it^ma  to  bo  from  six  to  nine  days,  although  it  is  said  pimples 
iJMy  be  felt  under  tbo  eaticle  about  the  fifth  day.    Wh^n  the 
|rmidM  are  fully  mature  they  may  measure  from  eig>it  to  ten 
^m  in  the  largest  diameter;  the  centje  and  edges  of  the  in- 
isiiiOBOsiit  toaj^g^  being  of  a  deep  blue  or  slate  colour,  and  the 
pimwiEiditig  areola  of  a  pale  torn  colour,  and  seldom  mora  than 
Ifcntr  or  five  Unes  in  depth,  the  integuments  under  it  being  dS0{ly 
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indurated.     The  lymph  contained  in  tbe  vesicle  k  now  so  copionfj 
that  tlie  cuticle  over  the  central  depression  appeara  raised  up  by 
it,  and  so  gives  rise  to  a  globular  or  cone-like  vesicle ;  or  it  spon- 
taneously ruptm^es,  when  the  lymph  freely  flows  out,  and  con- 
cretes into  a  clear  amber-coloured  crust  or  scab. 

If  undisturbed,  this  crust  or  scab  gradually  becomes  thicki 
darker,  and  more  compact,  till  the  thirteenth  or  fourteenth  day,! 
and  spontaneously  separates  about  the  twentieth  or  twenty-third 
day.  A  cicatrix  or  pit  is  thus  left,  which  is  shallow,  smooth, 
ovaJ,  or  circtdar,  of  a  pale  rose  or  whitish  colour,  with  some  traces 
of  induration  surrounding  it  The  anatomical  structure  of  the 
vesicle  seems  to  be  precisely  similar  to  that  of  small-pox  in  man, 
m  shown  now  by  many  observers  (Gendrin,  Ceely,  and  others). 
The  cow — like  children  and  the  young  of  other  animab,  particu- 
larly high-bred  dogs — is  subject  to  a  purely  vesicular  eruptio^H 
which  makes  ita  appearance  about  the  ninth  or  tenth  day  of  th^' 
vtiecine  disease.  The  vesicles  of  this  eruption,  within  twenty-four 
liours,  contain  a  pellucid  serous  fluid,  raising  the  epidermis.  On 
tlie  following  day  they  become  turbid,  the  cuticle  collapses  or 
bursts,  and  a  thin,  brittle,  flimsy  crust  forms,  and  speedily  &lk 
off  Successive  crops  oontinne  to  form  and  defecate  for  three 
or  four  weeks. 

Primary  Yacoine  Lymph, — ^To  procure  primary  liquid  vaocine 
lymph  direct  from  the  cow,  in  a  condition  fit  for  use,  is  a  task  of 
no  ordinary  difficulty.  Primary  crusts  should  be  sotight  for  on 
the  lower  part  of  the  udder  and  around  the  base  of  the  teats; 
and  during  a  search  for  these  it  is  not  improbable  that  smaller 
vesicles  of  later  growth  may  be  found  to  yield  efficient  lympk 
The  best  lymph  is  to  be  obtained  from  perfect  vesicles,  before 
they  begin  to  point  After  this  period  it  is  lesa  to  be  depended 
nn,  particularly  if  very  abundant,  thin,  or  dbeoloured-  Poin 
vesicles,  when  broken  by  violence,  are  rarely  to  be  relied 
Entire  unpointed  vesicles,  or  vesicles  with  central  crusts,  should 
be  sought  for  on  parts  where  they  are  least  exposed  to  injury — 
namely,  on  the  lower  and  naked  parts  of  the  udder  and  adJoiDing 
bases  of  the  teatsu  It  is  impossible  to  exercise  too  much  delicacy 
in  the  proceeding,  Tbe  puncture  to  liberate  the  lymph  should 
be  made  with  a  sharp  lancet  as  Tieur  the  centre  of  the  veaide  m 
possible;  and  the  epidermis  may  be  gently  raised  to  a  modei«l| 
extent  around  the  discoloured  or  moat  depi'essed  part     SUgli 
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pressure  with  the  blade  of  the  lancet,  or  between  the  thumb  and 
finger,  will  enable  the  operator  to  charge  a  few  points  or  capillary 
tubes  with  the  slowly  exuding  lymph.  Punctures  at  the  elevated 
and  indurated  margin  of  the  vesicle  are  utterly  useless.  They 
only  give  vent  to  blood  Vesicles  on  which  the  central  crust  has 
begun  to  form  are  the  most  productive,  particularly  if  the  crust 
be  small  and  the  maigin  of  the  vesicle  be  tender,  hot,  and  tumid; 
and  small  superficial  vesicles  are  often  more  yielding  than  con- 
tiguous larger  vesicles,  which  are  more  deeply  seated  or  con- 
fluent 

Useful  substitutes  for  liquid  lymph,  capable  of  communicating 
ihe  vaccine  disease,  are, — (1.)  Amorphous  masses  of  concrete 
lymph,  found  upon  or  in  close  proximity  to  broken  vesicles. 
They  ought  to  be  colourless,  like  ciystals  of  white  sugar-candy; 
or  of  a  light  amber  hue,  resembling  fragments  of  barley-sugar. 
(2.)  Central  crusts,  irregular,  rough,  and  more  or  less  conical; 
the  more  transparent  and  nearer  a  dark-brown  hue  the  better. 
(3^)  Vesicular  crusts  or  desiccated  vesicles.  These  crusts  should 
he  carefully  removed  by  the  milkers  before  they  are  casually 
removed  or  spontaneously  &11;  and  those  only  of  primary 
formation,  which  are  as  it  were  the  mould  of  a  vesicle,  of  a  dark- 
hiown  translucent  appearance,  should  be  retained.  These  three 
diy  conditions  of  the  specific  vaccine  virus  may  be  reduced  to  a 
liquid  state  at  any  time  for  use.  Glycerine  is  said  to  be  the  best 
solvent  for  such  solid  conditions  of  the  lymph,  which  ought 
to  be  reduced  to  powder  before  the  glycerine  is  added  (Collins, 
Boston  Med.  and  Surg,  Journal,  1858). 

TtMxriwation. — ^It  is  now  (1864)  at  least  sixty-four  years  since 

Jemier  first  promulgated  his  discovery  to  the  world,  that  the 

eruptive  vesicular   disease  which    has  now  been  described  as 

occurring  on  the  udders  and  teats  of  the  cow,  and  which  he 

named  the  cow-pox,  was  communicable  directly  to  the  human 

being,  and  thus  conferred  protection  from  the  small-pox,  so  fatal 

to  man.     The  operation  for  thus  ingrafting  the  cow-pox  on  the 

homan  being  has  been  named  "vaccination;"  and  its  discovery 

still  remains  one  of  the  most  interesting  facts  in  the  history  of 

Medical  Science.    When  an  obscure  apprentice  with  a  surgeon  at 

Sodbury,  near  Bristol,  Dr.  Jenner  first  caught  a  glimpse  of  this 

great  truth,  which  he    thoroughly    investigated    amongst    the 

expiring  embers  of  that  epizootic  disease  which  laid  waste  the 
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herds  of  this  oounirj  towards  the  end  of  the  last  century.    He 
did  not  suffer  the  spark  to  be  lost  m  the  flame  it  had  served  to 
kindle.    Amongst  the  gossip  of  the  cow-herds  he  had  heai^  of 
the  vague,  obscure,  but  popular  belief  regarding  the  possible  com- 
munication of  cow-pox  to  the  milkers  of  the  cows,  and  the 
protection  from  small-pox  which  the  cow-pox  conferred — a  belief 
which  undoubtedly  prevailed  in  the  rural  districts  of  Qloucester- 
shire,  and,  at  the  same  time,  curiously  enough,  on  the  continent 
of  Europe,  in  some  districts  round  Gottingen.     These  things 
Jenner  mentioned  to  the  famous  John  Hunter,  at  the  time  he 
was  an  apprentice  to  that  eminent  surgeon;  but  John  Hunter, 
otherwise  sagacious  and  far-sighted,  pooh-poohed  the  notion  as 
vague  and  improbable.    Nevertheless,  Jenner  had  determined  to 
examine  into  the  truth  of  the  tradition;  and  he  commenced  his 
earnest  and  painstaking  investigations  as  soon  as  he  had  estab- 
lished himself  as  a  surgeon  at  Berkeley,  in  Qloucestershire.    In 
June,  1798,  he  published  his  observations  in  the  form  of  a  thin 
quarto,  of  scarcely  more  than  seventy  pages,  dedicating  it  to  bis 
friend,  the  late  celebrated  Dr.  Parry,  of  Bath.    Jenner  seems  to 
have  felt  almost  a  holy  reliance  in  the  truth  of  his  great  discoveiy  £ 
and  in  the  face  of  much  foolish  opposition  he  modestly  continue^ 
to  prosecute  his  inquiry,  "  encouraged,"  as  he  said,  "  by  the  hop^ 
of  its  becoming  beneficial  to  mankind.'*    Its  importance  to  the 
welfare  of  the  human  race  has  since  been  clearly  demonstrated  ; 
and  the  acute  observation  of  Jenner  himself  has  been  abundantly- 
fulfilled — ^namely,  that  the  keenest  of  all  arguments  for  or  against 
the  practice  of  vaccination  will  be  those  which  are  engraved  wUk 
the  point  of  the  lanceL    We  have,  indeed,  in  this  countiy,  paid 
but  tardy  homage  to  his  memory;  nevertheless,  he  has  imprinted 
for  himself  imperishable  **  footprints  on  the  sands  of  time,"  which 
wave  after  wave  of  scientific  research  appears  only  to  make  more 
distinct.    He  has  not  only  pointed  out  the  means  of  subduiDga 
loathsome  disease,  but  the  health  of  all  civilized  communities  has 
improved,  and,  in  proportion  as  vaccination  has  been  efficiently 
carried  on,  the  frequency  of  epidemics  has  been  diminished,  mi 
the  duration  of  human  life  has  been  extended. 

The  subject  of  vaccination  is  one  which  demands  a  caiefol 

«tedy,  alike  in  its  pathological  and  in  its  sanitary  relattona 

Mitions  of  great  national  importance  are  concerned ;  and  the 

■owing  account  is  mainly  given  from  a  notice  of  the  subject, 
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written  by  the  author,  in  the  pages  of  the  Medico-Uhirurgical 
Beview  for  1S57  :— 

In  1841  the  Vaccination  Act  was  passed,  which  rightly  made 
the  practice  of  inocvZation  unlawful.     In  1853  another  Act  was 
passed,  with  the  view  of  rendering  the  practice  of  vaccination 
comptdsory, — an    Act    which    is    known    as    Lord    Lyttleton's 
Yaocination  Act.     During  the  interval  between  the  first  and 
Kcond  reading  of  the  Bill  in  the  House  of  Commons,  "The 
Small-Pox  and  Vaccination  Committee  of  the  Epidemiological 
Society  completed  a  report  on  the  prevalence  and  mortality  of 
gmall-pox,  and  of  the  means  taken  to  guard  against  it  through 
Tscdnation."     The   conclusions  they  arrived  at  were  deduced 
from  the  largest  and  most  accurate  mass  of  statistical  evidence 
wbich  bad  ever  been  brought  to  bear  upon  the  question,  and  were 
eminently  calculated  to  encourage  Her  Majesty's  Ministers  to 
pass  an  efficient  measure  to  compel  vaccination.    A  most  valu- 
able pamphlet  was  afterwards  published  by  Dr.  Seaton,  which 
demonstrates  the  truth  in  a  still  more  forcible  manner,  as  to  the 
protecting  and  modifying  influence  of  vaccination  in  small-pox. 
To  tins  belief,  indeed,  the  general  assent  of  the  medical  profes- 
ixm  appears  to  have  been  given  at  least  fifty  years  ago.     Then, 
rk  would  seem  to  have  been  all  but  unanimous ;  and  Twnc;,  one 
would  think,  at  first  sight,  that  it  were  almost  an  insult  to 
homan  understanding  to  be  obliged  to  collect  statistics  to  prove 
that  vaccination    confers  a  large    exemption    from   attacks  of 
imall-pox,  and  almost  absolute  security  against  death  fix)m  that 
disease.     But  so  it  is,  and  independently  of  the  information 
iriiich  such  statistical  inquiry  is  calculated  to  convey  to  those 
who  advise    our    Lawgivers    and    Public    Administrators,   the 
inqniiy  is  eminently  useful  in  relation  to  everything    which 
bean  on  the  nature  of  vaccine   and   variolous   disease.     The 
general  ignorance  of  the  conununity,   especially  of  the  lower 
orders,  as  to  the  aim  and  object  of  vaccination,  is  lamentably 
great,  and  has  still  to  be  overcome.     Moreover,  the  highest  medi- 
eal  authorities  of  late  years  recommend  that  all  views  and  facts 
pnt  forward  as  objections  to  vaccination  should  be  vigorously 
inquired  into,  and  that  there  should  be  published  from  time  to 
time  a  true  account  of  such  inquiries,  with  an  elucidation  of  what 
has  seemed  doubtful  and  contradictory  (Sigbhthd,  Auson). 
It  is  now  well  known  that  Lord  Lyttleton's  Vaccination  Act 


280  SPECIAL  PATH0L06T— COW-POX. 

(1853)  has  proved  but  a  very  imperfect  measure — a  piece  of 
legislation  which  has  fallen  very  far  short  of  accomplidiing  all 
that  is  yet  required    The  inefficiency  and  imperfect  working  of 
the  Act  has  been  fully  shown, — (1.)   In  the  Reports  of  the 
Begistrar-General    for    1854;    (2.)    By    the    medical    profession 
generally;  (3.)  By  the  medical  registrars  in  particular;   (4.)  By 
the  public,  as  expressed  now  and  again  in  the  newspapers  of  the 
day.    To  this  state  of  things  we  owe  a  most  valuable  work  on 
vaccination,  written  by  the  indefatigable  medical  officer  (JoHH 
Simon,  F.RS.)  of  the  then  (1857)  General  Boaxd  of  Health. 
The  aim  of  this  publication  was  to  lay  before  the  Board  such 
medical  facts  and  considerations  as  might  assist  in  estimating  the 
hygienic  value  of  vaccination,  and  the  strength  of  any  objections 
which  may  have  been  alleged  against  its  general  adoption.    This 
work  is  especially  valuable,  because  it  brings  together  a  body  of 
evidence  down  to  the  day  of  its  publication-^evidence   of  a 
pathological  and  statistical  kind — such  evidence  as  Jenner  would 
have  rejoiced  to  see — records  which  have  been  engraved  by  the 
lancet's  point.    But  evidence  of  the  inefficiency  of  the  Yaocina- 
tion  Act  of  1853  still  continues  to  be  apparent^  as  may  be  se^ 
fh)m  the  yearly  reports  of   the  medioid  officer  of  the  Privy 
CounciL      During  three  or  four   years  previous  to  1860,  Mr. 
Simon  writes,  that  '*  Sometimes  in  one  set  of  places^  and  some- 
times in  another,  there  have  been  occurring,  almost  generally 
throughout  England,  epidemics  of  small-pox  more  or  less  con- 
siderable."   To  such  an  extent  has  this  been  the  case,  that^  in 
1860,  the  Lords  of  Her  Majesty's  Most  Honourable  Privy  Council 
deemed  it  necessary,  with  reference  to  local  outbreaks  of  thi& 
disease,  to  enter  into  correspondence  with  the  authorities  respon^ 
sible  for  public  vaccination  in  several  unions  of  England  where> 
small-pox  had  been  prevalent.      Some  of  these  districts  were 
specially  visited  by  competent  medical  officers;  and  in  two  adjoin— 
ing  Devonshire  Unions  it  was  ascertained  that  the  diffueion  of 
Bmall-pox  had  actually  been  to  some  extent  wilfully  promoted  by 
the  illegal  practice  o/ Inoculation !    Alarm  was  of  course  justly 
excited  among  educated  persons  in  the  endangered  places,  by  the 
knowledge  that  this  offence  was  being  committed;  and  in  one 
case,  where  there  was  reason  to  believe  that  inoculation  had  been 
tlie  cause  of  death,  Secretaiy  Sir  George  C.  Lewis  offered  a  reward 
£50,  to  be  paid  to  any  person  not  actually  concerned  in  the 
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offenoe,  who  would  give  information  and  evidence  leading  to  a 
conviction  of  the  offender. 

The  unsatisfactory  working  of  the  Vaccination  Act  of  1853, 
now  amply  proven,  has  led  to  the  promulgation  of  an  Order  of 
the  Privy  Council  (of  date  December  1, 1869),  for  the  improve- 
ment of  public  vaccination.      Their  Lordships  have  seen  fit  to 
direct  the  commencement  of  a  systematic  inspection,  with  reference 
especiaUy  to  the  operation  of  vaccination,  and  its  efficiency  in 
Unions  where  the  amoimt  of  infantine  vaccinations,  compared 
with  the  number  of  births,  appeared  to  be  especially  low.     These 
inquiries  continue  to  show  that  the  present  law,  "  to  extend  and 
make  compulsory  the  practice  of  vaccination,"  is  so  imperfect  as 
to  be  almost  inoperative;  and  the  systemrvaiic  inspections  insti- 
tated  seem  to  have  been  so  useful  in  promoting  vaccination  that 
their  Lordships  propose  to  continue  them  throughout   all  the 
UmoDS  of  England. 

The  present  position  of  our  knowledge  regarding  vaccination 
18  based  upon  evidence  which  demonstrates, — (1.)  The  protective 
infiuence  of  vaccmation;  and  (2.)  The  causes  which  have  com- 
bJDfid  to  impair  its  protective  power.     Of  these  in  their  order. 

1  Of  the  Protection  conferred  by  Vaccination — its  Nature,  and 
^Evidervceofits  Existence, 

The  main  features  of  the  reports  and  ^orks  already  mentioned 
amply  illustrate  how  small-pox  diminishes  in  its  mortality  in 
pvportUm  as  efficient  measures  are  adopted  to  insure  perfect 
fnocmttion.  To  demonstrate  this  statement,  the  progress  of 
vaccination  in  Great  Britain  and  in  Germany  has  been  compared 
as  to  its  influence  on  mortality  generally;  and  more  particularly, 
it  has  been  shown,  by  comparing  the  statistics  of  vaccination 
from  various  German  states  with  similar  statistics  from  different 
districts  in  Great  Britain  and  Ireland,  that  where  vaccination 
is  most  perfectly  carried  out,  small-pox  is  least  moitaL  The 
following  are  the  general  results  which  the  committee  of  the 
Epidemiological  Society  arrived  at: — 

1.  To  prove  the  influence  of  vaccination  in  England,  it  is  shown 
that  out  of  every  1,000  deaths  in  the  half-century  from  1750  to 
1800  there  were  96  deaths  fix)m  small-pox ;  and  out  of  every  1,000 
deaths  in  the  half-century  from  1800  to  1850  there  were  only  35 
deaths  from  small-pox. 

2.  To  prove  the  influence  of  vaccination  on  the  Continent,  it  is 
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shown  that  in  various  German  states  sufficient  evidence  can  be 

obtained  to  show  that  out  of  every  1,000  deaths  before  vaceinaiic^^ 
was  tised,  66'6  were  deaths  from  small-pox;  but  that  out  of  evei^^ 
1,000  deaths  after  vaccination  came  into  use,  the  deaths  fronL  , 
small-pox  were  only  7*36.  ^^M 

3.  To  prove  that  in  countries  where  vaccination  is  most  perfectl^^ 
carried  out  small-pox  is  least  mortal,  it  m  shown  that — 

(a.)  In  this  country,  where  Taccination  has  been  voluntaiy,  and 
frequently  neglected,  the  deaths  from  aU  causes  being  1,000,  th© 
deaths  from  smaU-pox  were  as  folio ws: — 


LcMidon,    . 

16 

Edmbnrgh^ 

194 

Birmin^lidm,     ,        ^ 

16^ 

Glasgow,*   . 

m 

Leeds,        .         .         . 

17-5 

Galway/    , 

33 

England  and  Wales, . 

21  i> 

Liroeriok.*  .        . 

.        41 

Pertli, 

25 

Dublin, 

-        SS'S 

Paklej,     . 

18 

CaniiAoght/ 

GO 

ABlrel 

and,  40. 

(h)  In  other  countries,  where  vaccination  has  been  more  o?  le 
compulsory,  the  deaths  from  all  causes  being  1,000,  the  de 
from  small-pox  were  aa  follows  : — 


Westphalia, 

6 

Bohetma,    . 

f 

Saxony,     . 

8-33 

Iximhardy, , 

3 

Rlieniat  Provinces,    - 

.        3  7 

Vejiice,        ♦ 

2-2 

Pomerania, 

525 

Sweden, 

27 

Lower  AuBtria, . 

6 

Bairari% 

4 

Evidence   corroborative    of  these   results    has  been   adduc 
by  Dr.  Balfour  from  the  records  of  the  Army  and  Na^  Medical 
Departments,  where  every  soldier  or  sailor  is  protected  by ' 
tioiif  if  he  has  not  previously  suffered  from  cow-pox  or  small 

1*  For  twenty  years,  namely  from  1 81 7  to  1836  inclusive,  iti 
Bhown  that  in  Dragoon  Regiments  and  Guards,  with  an  aggregJBit* 
strength  during  that  period  of  44,011  men,  and  a  total  mortalit 
of  627,  only  Htvee  deaths  were  fi^Dm  smaU-pox. 

•  With  regard  to  the  high  rate  of  smaU-pox  mortality  in  the  towns  markt^  by  the 
witeiiskB,  it  waa  dearly  aho^tTk  by  Dr.  Stark,  in  Edinburgh^  and  hy  Dr.  J,  G,  Stedi 
ftha  present  Medical  Snj>«!rmtend&nt  of  Irnj's  Hospital  In  London)^  tlint  sueli  mor* 
tality  was  due  to  tbe  neglect  of  vaccination.  Dr.  St^e,  tb«n  remdent  in  Glasgow 
lniirtDar}%  called  attain tian  to  the  great  increase  of  stnaU-[>o%  in  Glojsgow,  as  mainly 
ootning  from  the  Highland  and  Iriah  poj>tiktion,  among  whom  vaccinati«a  wii 
TKte^  Dr,  Stark  showed  that  more  than  eighty  per  cent,  of  all  the  deaths 
iitiaU'po£  happened  in  ohihken  nnder/we  yeara  of  s^ 


BVIDRHOB  OF  THB  PBOTROTION  CONFBBRBD  BT  VACCINATIOir.    283 

2.  Among  the  troops  at  Gibraltar,  the  aggregate  strength  being 
44,611  men  during  that  period,  and  a  total  mortality  of  1,291, 
only  one  death  from  small-pox  occurred. 

3.  In  the  West  Indies  several  epidemics  of  small-pox  prevailed 
during  the  period;  but  there  were  no  deaths  either  among  the 
British  or  white  troops,  of  whom  the  aggr^ate  strength  was 
86,661,  and  with  a  total  mortality  of  6,803.  Among  the  black 
troops  on  the  same  station,  with  an  aggregate  strength  of  40,934, 
and  a  mortality  of  1,645,  there  was  not  one  case  of  small-pox. 

4.  At  Bermuda,  Nova  Scotia,  New  Brunswick,  Cape  of  Good 
Hope,  and  the  Mauritius,  not  a  death  from  small-pox  occurred 
during  the  twenty  years  mentioned ;  and  the  white  troops  of 
Western  Africa  wholly  escaped  this  disease,  while  the  black 
unprotected  population  were  dying  by  hundreds. 

5.  In  Malta,  from  1818  to  1838  inclusive,  the  aggregate 
strength  of  the  British  troops  being  40,826  during  these  twenty 
years,  and  the  total  mortality  665,  only  two  deaths  were  from 
small-pox.  This  is  the  more  remarkable,  inasmuch  a^  small- 
pox raged  as  an  epidemic  all  over  the  island  in  1830,  and  again 
in  1838,  destroying  1,169  persons.  In  1830  there  died  of  small- 
pox 1,048,  out  of  a  total  mortality  of  3,407 ;  and  in  1838  there 
were  121  deaths  from  small-pox,  out  of  a  total  mortality  of  2,583. 
The  disease  was  first  introduced  by  His  Majesty's  ship  "Asia." 
The  mortality  among  those  **nx)t  vdccinated'*  was  1  in  47; 
among  those  "supposed  to  have  been  vaccinated"  it  was  1  in 
234;  and,  lastly,  among  those  attacked  a  second  time  by  small- 
pox the  mortality  was  1  in  10*8.  The  native  population  of  Malta 
in  1830  was  estimated  at  100,839  persons,  amongst  whom  it 
appears  that  1  in  every  121  persons  was  attacked  with  the 
disease,  and  1  in  every  85  persons  died.  Amongst  the  military, 
inclading  wives  and  children,  the  proportion  attacked  was  1  in 
188,  and  the  mortality  only  1  in  682. 

6.  The  most  important  observations  are  those  made  at  the 
Boyal  Military  Asylum,  in  which  the  prevalence  of  variola  among 
*  mcdiuded  and  unvaccmated  population,  at  the  same  ages  and 
in  exactly  similar  circumstances,  has  been  traced  out  by  Dr. 
Balfour  (See  Med.'Chir.  Trans,  for  1852). 

One  very  obviously  beneficial  result  of  vaccination  has  not 
been  so  much  appreciated  and  noticed  as  it  ought  to  be — ^namely, 
that  while  the  epidemio  influence  of  small-pox  greatly  in^eased 
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during  the  pmctice  of  inwuiation,  it  has  greatly  dimvnmhed  sioce 
vaccination  baa  been  adopted.  Dr.  Hebm,  of  Vienna,  alludes  to 
the  ftictj  and  incidentally  remarks,  "  That  epidemics  of  scuall-pox 
have  been  more  rare,  and  are  leas  malignant,  since  the  introduc- 
tion of  vaccination.  Definite  data  are  to  be  gathered  from  the 
various  ropoits  already  mentioned,  which  fully  bear  out 
belief     The  results  nmy  be  stated  as  follows: — 

1.  During  ninety -one  years  pluvious  to  inoculation,  ihem  B^re 
on  record  65  distinct  and  well-marked  epidemics ;  which  is  equal 
to  a  ratio  of  71'4  epidemics  in  100  years. 

2.  During  sixty-three  years  in  which  inoculation  was  practised, 
and  that  to  a  very  great  extent,  Uiere  were  53  distinct  and  well- 
marked  epidemics;  which  is  equal  to  a  ratio  of  S4  epidemics  m 
100  years.  ■ 

3.  During  the  fifty-five    years    since  vaceination   has  been 
mainly  practised,  there  have  been  12  dbtinct  and  well-marked 
epidemics  of  small-pox ;  which  is  equal  to  a  ratio  of  24  epidemic 
in  100  years. 

Tliis  kind  of  testimony  ia  greatly  enhanced  by  the  fact,  that 
epidemics  never  occur  in  the  army  or  navy  of  our  own  counti5% 
nor  in  those  countries  where  the  soldiers  and  seamen  are 
efficiently  protected  by  vaccination.  Tlie  details  given  with 
reference  to  the  two  Malta  epidemics  in  1830  and  1S38  afford  a 
striking  proof  of  the  protective  power  of  vaccination  when  tested 
by  epidemic  influence  j  and  there  are  records  of  the  Danish  army 
and  navy  having  altogether  escaped  during  several  epidemics  of 
small-pox  in  Denmark. 

There  is  still  another  way  in  which  the  protective  power 
vaccination  makes  itself  manifest— namely,  by  the  mildne^ 
the  disease  mi  the  vacciTiat'ed  compat^  witli  ^e  U7ivacci7 
and  ttm  almost  absolute  semtrity  mjainst  deatk  frmifh  snudl-f, 
lohkk  PERFECT  vaccinatum  am/ers.     With  few  exceptions,  thi 
appears  to  be  the  universal  belief  of  the  medical  profession, 
varions  times  the  opinions  of  large  numbers  of  medical  men  hm 
been  specially  asked  for  and   obtained    on  this  point     Thr 
distinct  and  very  comprehensive  **|K?ii8"  may  be  referred  to, 
namely, — (1.)  That  by  the   College  of  Physicians  in   Londoi^ 
eight  years  after  vaccination  had  been  adopted     (2.)  An  almost' 
national  ''2^11 "  taken  by  the  Epidemiological  Society  of  London 
about  the  years  1852  and  1853.     The  written  opinions  of  nearly 
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two  thousand  medical  men  in  this  kingdom,  as  well  as  Bombay, 
Bengal,  the  Mauritius,  the  West  Indies,  and  various  other  places, 
were  here  expressed ;  and  they  concmred  in  confirming  the  belief 
in  the  protective  and  modifying  influence  of  vaccination  in  small- 
pox (3.)  A  very  extensive  "poll,*'  of  which  a  list  is  published 
by  Mr.  Simon,  comprehends  not  only  members  of  the  medical 
profession  generally,  but  also  the  members  of  the  Medical  Depart- 
ment of  the  Army  and  Navy,  together  with  the  opinions  of 
foreign  governments. 

These  "poUs"  may  be  held  as  completely  decisive  of  the 
quefition,  really  practically  decided  in  the  aflirmative  fifty  years 
aga  From  such  evidence  the  inference  is  so  inevitable,  "that 
he  who  disputes  it  is  equally  unreasonable  as  he  who  opposes  in 
like  manner  any  proposition  in  Euclid  "  (Alison). 

The  actual  exteTU  of  the  security  against  death  from  emaU-pox 
enjoyed  by  vaccinated  compared  with  unvaccinated  persons,  has 
heen  calculated  by  Mr.  Simon  fi-om  various  sources;  and  it 
appears  that  the  death-rate  from  small-pox  amongst  the  vac- 
cinated varies  fit)m  an  inappreciably  small  mortality  to  12^  per 
mL;  that  amongst  the  unprotected  the  death-rate  from  small- 
pox ranges  horn  14sk  to  53t  per  cent 

The  average  per  centage  mortality  from  small-pox,  stated  by 
Mr.  Marson  to  occur  amongst  the  vaccinated,  is  5*24;  but  when 
vaccination  is  known  to  have  been  perfectly  performed,  as  shown 
iy  Uit  cicatrices,  the  mortality  is  uniformly  found  to  be  reduced 
to  lees  than  half  of  one  per  cent. 

Another  very  important  and  most  interesting  phase  in  which 

vacemation  may  be  viewed  as  exercising  a  protecting  influence 

iniirectly  over  the  health  of  the  community,  may  be  studied  in 

those  statistics  which  show  that  the  general  death-rates  from 

other  diseases  have  diminished,  and  more  especially  as  regards 

scrofulous  diseases,  since  vaccination  became  more  universal.     To 

Dr.  Greenhow  and  to  Dr.  Farr  in  this  country,  and  to  the  Statists 

of  Sweden,  we  are  indebted  for  any  accurate  knowledge  existing 

on  this  subject.     Not  only  has  the  grand  total  of  the  death-rates 

been  diminished,  but  the   death-rates  of  two  special   classes  of 

diseases  have  diminished  in  a  remarkable  degree.    These  ai'e, — 

(1.)  Those  of  the  tubercular  order  of  the  constitutional  diseases — 

namely,  scrofulous  affections,  including  phthisis  or  pulmonary 

tabercolosis ;   and  (2.)  The  continued  fevers,  especially  typhoid 
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fever — diseases  belonging  to  the  miasmatic  <mler  of  the  Zymotic 
class. 

Another  kind  of  historical  evidence  bearing  oat  the  protective 
influence  of  vaccination  is  to  be  seen  by  comparing  the  advertise- 
ments  of  old  newspapers,  especially  those  during  the  last  portion 
of  the  seventeenth  and  early  portion  of  the  eighteenth  centuiy, 
with  similar  advertisements  of  the  present  day.  At  the  former 
period  the  ravages  of  small-pox  upon  the  population  were  beyond 
conception,  testifying  to  the  wide-spread  epidemic  influence.  The 
description  of  every  man  or  woman,  as  exhibited  in  **  the  villaD- 
ous  portraits  of  the  Hue  and  Cry/'  showed' them  to  have  been 
more  or  less  mai'ked  with  small-pox,  or  "  speckled  with  pod^ 
holes"  Now-a-days  it  is  the  exception,  and  not  the  rule,  to  see 
such  pits  and  scars  amongst  the  population  {Qvuaii^eriy  Sevietv, 
July,  1855). 

It  is  thus  clearly  demonstrated  how  vaccination  has  thrown 
the  ay  is  of  protection  over  the  world;  and  how  ample,  how  great, 
and  how  efficient  that  i)rotection  may  be.  It  has  been  fihown 
to  diminish  mortality  generally,  and  the  mortality  from  small- 
pox in  ])articular,  both  in  civil  and  in  military  life,  at  home  and 
abroiul,  and  just  in  proi>ortion  as  it  is  efficwntly  performed.  It 
has  been  shown  to  diminish  the  epidemic  influence;  it  has  been 
shown  to  j)re«erve  the  good  looks  of  the  people;  it  has  been 
shown  that  it  tends  to  render  small-pox  a  mild  disease  compared 
with  the  same  dlseiise  in  the  unprotected ;  it  confers  an  almost 
abs<Jute  Hecurity  against  death  from  snmll-pox;  and,  lastly,  it 
ha«  been  sIkjwii  to  exercise  a  protecting  influence  over  the  health 
of  the  community  generally.  On  the  otlier  hand,  it  is  no  less 
amply  proven  that  "  wheresoever  vaccination  falls  into  neglect, 
sinall-))OX  tends  to  become  again  the  same  frightful  pestilence  it 
was  in  the  days  before  Jenner's  discovery; — ^that  wheresoever 
vaccination  is  universiUly  and  properly  performed,  small-pox 
tends  to  be  of  as  little  effect  as  any  extinct  epidemic  of  the 
midtlle  ages"  (Simon).  Moreover,  it  has  been  clearly  shown  by 
the  systematic  inspections  instituted  by  Her  Majesty's  Privy 
Council,  under  the  direction  of  Mr.  Simon,  that  it  ishopelesBio 
ex[)ect  to  be  free  from  fatal  epidemics  of  small-pox,  of  greater  or 
less  extent,  so  long  as  unvaccinated  children  are  allowed  to 
accumulate  as  they  have  been  found  to  do.  There  is  therefow 
the  greatest  necessity  for  vigilance  on  the  part  of  every  intel%8t 
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f    member  of  tlie  commimity  to  prevent  any  re-accnmulation  of 

LMvaccinated  persons. 

^■Foiir  conditions    are    absolutely  necessaiy  to   be   efBciently 

^Brried  ont  before  we  can  bope  to  see  sraall-pox  eradicated 
ttiough  vacciBation,  and  the  aim  of  Jenner  accomplished. 
These  are,^ — fl,)  The  vaccination  of  every  child  must  be  made 
compulsoiy  within  a  certain  time  after  birth.      (2.)  Systematic 

I      tp^iifdiOTiB  of  two  kindii  most  be  constantly  and  periodically 

hHKidn  by  conip»etent  persons— namely,  one  to  ascertain  as  to  the 
Ifectual  performance  of  the  operation,  as  evinced  by  the  l^nd  of 
dcatrix  visible,  Tliis  inspection  may  be  most  conveniently  made 
ill  jmbhc  and  private  schools.  Another  inspection  should  have  for 
ite  object  to  ascertain  the  numbers  vaccinated  within  a  certain 
territory  compared  with  the  numl>ers  born  in  the  same  place. 
(3]  Every  attempt  at  variolous  inoculation  ought  to  be  made  a 
penal  oflence»  (4)  Every  cajae  of  amall-pox  ought  to  be  treated 
in  strict  seclusion,  and  be  as  completely  aa  possible  isohited, 
following  out  all  the  directions  given  with  reference  to  the 
Miiflgement  of  epidemics  at  page  226^  as  are  applicable  to  the 
case,  A  quanxntine  regxilation  to  enforce  segi-egation  of  the  siek 
mnall-pox  is  of  far  more  importance  in  this  cciuntry  than 
yellow  fever,  which  does  not  find  a  Mbitat  with  us.  We 
ootne  now  to  consider — 
11  How  the  Protective  Infiu€noe  of  Vaceination  hue  been 

Since  vaodnation  has  been  generally  practised  it  baa  now  and 

seemed  apparent  that  ''the  prote^vve  power  of  vaccination 

es  ffrxtdually  %maher,  and  at  hngth  dies  out  in  the  indi- 

uaf/'     The  works  and  reports  which  have  been  meutioned 

to  demonstrate  the  truth  of  this  statement;  but  in  justice 

ft,  Seaton  (one  of  the  greatest  authorities  on  the  subject)  it 

be  stated  that  he  docs  not  subscribe  to  this  belief    Indeed, 

h  \m  last  report  (Appendix  to  Public  Health  Repmi  for  1861, 

h^  64),  he   states  that  where  uniform  care  in  the  selection  of 

P^mph,  and  in  the  performance  of  the  opemtion,  was  pi-actised, 

tlje  results  did  not  favour  the  hypothesis  that  there  bad  been 

aay  neceseary  deterioration  of  the  Ijicuph.     He  has  seen  several 

tteatrices,  the  results  of  the  vaccinations  of  Dr.  Jenner  and  Dr. 

Walker;  but  the  work  of  the  vaccinators  to  whom  he  refers, 

■hnd  mentions  as  having  bestowed  great  care  in  the  selection  of 
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their  Ijnmph  and  in  the  performance  of  the  operation)  wiH 
Ijear  corapmson  with  the  results  obtained  by  Dr.  Jenner  and 
Dr.  Walker. 

In  1809  Mr.  Brown,  of  Mu-^^elburgh,  near  Edinburgh*  pub- 
lished the  opinion  that  the  prophylactic  virtue  of  cow-pox 
diminished  as  the  time  from  vaccination  increased.  In  1818 
and  1819  emall-pox  prevailed  in  Scotland  as  an  epidemic,  and 
many  vaccinated  persons  pa^ed  through  a  mild  form  of  variola. 
The  terms  "modified  small-pox*'  and  '* varioloid  disease"  about 
this  time  came  into  general  use;  and  two  classic  monographs 
on  the  subject  made  their  appearance,  one  by  Dr.  Monro,  in 
1818,  and  another  by  Dr.  John  Thomson,  of  Edinburgh,  in 
11820,  Dr,  Copland  also  writes  that  he  saw  and  described,  as 
early  as  1823,  small-pox  na  it  affected  members  of  tlie  same 
family  at  different  periods  after  vaccination,  and  in  young  persons 
'nv^ho  had  been  vaccinated  only  ten  or  eleven  yeara  Contrastmg 
such  cases,  he  found  that  the  severity  and  fully  developed 
condition  of  small-pox  was  generally  in  proportion  to  the  length 
of  time  which  had  elapsed  from  vaccination  {Dicilmuiiy  of 
Practical  Medicine,  Art.  *' Small-pox,"  p.  815), 

Again,  from  the  evidence  contained  in  the  bitls  of  mortality  of^ 
1825 — from  the  experience  of  epidemics  of  small -pox  in  Franca 
and  Italy,  in  1826,  1827,  and  1829— from  the  experience  of  the 
epidemics  of  small-pox  in  Ceylon  in  1833  and  1834 — and  from 
the  admissions  into  the  London  Small -pox  Hospital  in  1838,  it 
has  been  rendered  obvious  that  the  susceptibility  to  smaU-pox^ 
which  in  vaccinated  persons  ia  destroyed  for  some  years,  reti 
with  advancing  age,  and  becomes  greater  a;?  life  advances. 

Some  of  the  phenomena,  ako,  which  the  practice  of  vaocinatioi 
itself  has  made  known  to  us  tend  to  establish  the  doctrine  of  a 
gradual  impairment  of  vaccine  protection,  due  to  Ifi|>se  of  tims^ 
and  as  a  result  of  phjdologkal  chmiges  in  th^  beaUkif  bi)dy^ 
This  is  especially  indicated  by  the  fact,  that  in  proportio; 
(undetermined)  to  the  distance  of  time  that  has  elapsed  from  thd 
tii-st  implanting  of  the  vaccine  virus,  so  is  the  better  development 
of  the  vaccine  vesicle  produced  by  re-vaccination.  It  has  been 
shown,  however,  from  a  careful  analysis  of  cases,  that  the  lessi^r 
protectedness  of  certain  vaccinated  persons  beai's  at  least  soma 
proportion  to  the  number  of  yeans  which  had  elapsed  sino^' 
vaccination.    Any  vmjbrm  rate  of  increased  susceptibility  to, 
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small-pox  from  year  to  year  from  the  period  of  vfLccination  has 
not  been  demonstrated;  hut  an  increasing  susceptiljility  to  small- 
pox continues  up  to  about  thirty  years  of  age  at  least,  after 
which  period  of  life  it  seems  that  the  liabUity  to  contract  small- 
pox continues  to  dcdine  (Heim,  Mohl,  Ret^sius,  Marson,  SrMON,) 

Dr.  Balfour,  of  the  Anuy  Medical  Department,  adverted  some 
time  ago  to  these  important  facts ;  and  there  can  he  no  doubt  of 
the  practical  result  to  which  they  i>oiut~namely^  re-vaccination^ 
as  a  most  necessary  supplemental  mensure  to  vaccination.  A 
Iftige  reduction  in  mortality,  and  in  tho  occurrence  of  etnall-pox, 
can  be  shown  to  have  taken  place  from  the  practice  of  re -vaccina- 
tion so  as  to  leave  no  doubt  of  it"?  practical  efficacy*  The  records 
of  tlie  earliest  experience  of  its  usefulness  dates  fi'om  Wirteraberg, 
18^9  to  1836.  In  183,1  between  40,000  and  50,000  adults  were 
re-vacciiiated  in  the  Prussian  army,  and  in  about  33  p^'  ce^it 
of  the  entire  number  this  ^'e-vaccination  *'took"  with  perfect 
inccess.  Amongst  Russian  soldiers  at  Kasan,  the  rate  of  perfect 
anccesa  was  about  18  jyer  cent  In  the  army  of  Denmark,  from 
1843  to  1847,  nearly  20,000  re -vaccinations  were  practised,  of 
which  more  than  a  half  were  attended  with  perfect  success, 
ami  more  than  a  quarter  with  modifijxi  success.  Since  1843 
fie-vaerination  has  been  compulsory  in  the  Bavarian  army.  From 
that  date  till  1857  not  even  a  single  case  of  unmodified  small-pox 
has  occurred,  nor  a  single  death  from  small-pox.  Similar  good 
TC6ults  have  followed  the  institution  of  re-vaccination  in  the 
Danish  army,  the  army  of  Sweden,  of  Baden,  and  in  the  British 
army  also,  according  to  Dr,  Balfour  s  interesting  report  for  1859. 
So  jijreat,  indeed,  is  the  practic^il  importance  of  re-vaccination, 
that  in  the  British  army  a  departmental  order  was  issued  by 
circular,  of  date  21st  September,  1858,  and  is  at  present  in  force, 
which  ordains  that  **  every  recruit,  without  exception,  on  joining 
the  Head-Quarters  or  Depot  of  the  Corps  or  Regiment  to  which 
he  belongs,  shall  be  vaccinated,  even  if  he  should  be  found  to 
have  marks  of  small-pox  or  of  previous  vaccination,  and  that  a 
monthly  i^turn  of  the  results  (as  to  (1.)  a  perfect  vaccine  pustule 
following  the  operation,  or  (2,)  a  modified  one,  or  (3.)  a  failure) 
shall  l3e  forwarded  to  the  Director-General"  {StatiBtical  Ikpmi 
for  1859,  p  21). 

On  the  other  hand,  it  must  be  remembered,  as  Mr  Marson 
clearly  shows,  that  '*  probably  re-vacciruUion  does  not  afford  the 
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same  amount  of  protection  that  the  first  vaccmatlon  well 
jierjm-med  does.  The  great  olyeat  to  aim  at  is  to  vaccinate  'imll 
in  infancy.  This  should  be  looked  upon  m  the  sheet  anchor; 
and  therefore  a  careless  vaccination  sliould  be  deprecated  at  all 
times,  practised  under  the  belief  that,  if  it  fails  to  take  effect 
properly,  it  will  be  of  no  consequence,  as  the  opemtion  can  be 
repeated.  By  such  a  proceeding  the  vaccination  often  takes 
eflect  huiUp,  and  will  never  afterwards  take  effect  properly,  and 
the  individual  may  take  small-pox  Beverdy'' 

It  has  been  alleged  (hut  sufficient  proof  has  not  yet  beea| 
adduced  to  show)  thai  the  va^cdne  virus  becomes  deterioraied  by  i 
its  paamge  through  nwmS'i'iMB  hitvian  bodies.  In  other  words,  it 
has  been  supposed  that  its  protective  influence  is  weakened  by 
length  of  time  or  of  use,  in  consequence  of  the  long  succes^on  d£^M 
subjects  through  whom  it  has  been  transmitted,  since  its  direct 
inocidatioD  from  the  cow.  This  doctrine  is  opposed  to  the 
obvious  pathological  fact,  that  the  specific  virus  of  cow-pox, 
smalUpox,  and  other  similar  diseaaes,  multiplies  and  reproduces 
itself  in  the  system  of  those  who  suffer  in  the  natural  cotuiae  of 
these  diseases  Considerable  differences  of  theoretical  opinion 
prevail  upon  the  point.  In  the  report  of  the  National  Vaccinad 
Establishment  for  1854  it  is  stated  *'that  the  vaccine  lymph  doesj 
not  lose  any  of  its  pi-ophylactic  power  by  a  continued  tmnsiti 
through  successive  subjects.'*  Such  an  unqualified  belief  i^  not, 
however,  by  any  means  univer-sal,  as  shown  in  various  parts  of  tho  i 
evidence  collected  by  Mr.  Simon.  It  is  certain  that  the  vaccine^ 
lymph,  when  taken  direct  from  the  cow,  seems  to  show  an  amount 
of  infective  power  which  is  not  usual  in  lymph  of  long  deseeui ; 
but  how  much  of  this  effect  is  due  to  initalion  simply,  and  how 
much  to  si>ecific  action,  does  not  seem  certain.  LjTnph  direct  froE 
the  cow  **  takes''  (as  the  phrase  is)  in  persons  with  whom  l^inph^ 
of  long  descent  has  failed.  This  is  more  often  obvious  in  re-vac- 
cinations.  Lymph  direct  from  the  cow  excites  local  changes  of 
an  intenser  kind,  so  active,  indeed,  as  to  lender  caution  necessary^ 
-in  its  selection  and  use.  The  vesicle  produced  by  it  runs  a 
poourse,  compared  with  winch  the  pmgreya  of  vaccine 
from  lymph  of  long  descent  seems  unduly  rapid,  and  their  ter- 
mination prematui-e.  Also,  the  lymph  direct  from  the  cow  rendei%« 
more  certain,  and  apparently  more  characteristict  that  slight  1 
febrile  disturbance  w  hieh  is  proper  to  the  action  of  cow-pox  oiu 
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the  human  system.    This  febrile  disturbance  is  undoubtedly  an 
essential  pathological  phenomenon,  demanded  alike  for  the  due 
protection  of  the  vaccinated  person  and  for  the  perfect  develop- 
ment and  local  multiplication  of  laudable  and  efficient  lymph  at 
the  spot  where  the  specific  vaccine  virus  was  originally  implanted. 
The  more  distinctly  and  typically  the  specific  febrile  action  is 
expressed  which  follows  the  implanting  of  the  vaccine  virus,  the 
more  certainly  is  the  person  protected,  and  the  more  efficient 
is  the  local  development  of  the  lymph  which  has  been  multiplied 
at  the  site  of  inoculatioa    The  development  of  any  other  febrile 
state,  such  as  from  cold,  or  other  disease,  is  apt  to  hinder  the 
development    and    progress  of   the  vaccine  vesicle    altogether. 
Beferring  to  the  records  of  re-vaccination  in  the  Prussian  army, 
an  extremely  interesting  fact  is  brought  out  by  Mr.  Simon, 
tending  to  confirm  the  doctrine  that,  by  transmission  through  a 
succession    of  persons,   the    vaccine    virus    has    degenerated — 
namely,  "that  tke  re-vaccinations  of  1836,  as  tested  by  eventual 
rmsceptibility  to  cow-pox  were  not  hxdf  so  stahle  as  the  vacci/nor 
turns  of  ISlsr 

On  the  whole,  therefore,  there  appears  to  be  still  room  to 
believe  that  any  diminution  of  protective  influence  from  vaccina- 
tion may  be  due  to  personal  carelessness — ^first,  in  the  selection 
of  lymph  for  use,  as  well  direct  from  the  cow  as  of  lymph  of 
long  descent ;  and  secondly,  in  the  choice  of  cases  to  continue 
the  vaccinations  from^ — cases,  for  example,  being  chosen  where 
the  lymph  of  the  local  vesicle  at  the  site  of  vaccination  has 
been  developed  in  the  absence  of  the  constitutional  specific  febrile 
phenomena;  and  in  which  the  lymphy  contents  of  the  vesicle 
Me  not  only  impotent,  but  the  anatomical  development  and 
structure  of  the  vesicle  in  respect  of  its  dissepiments  are  at  the 
same  time  incomplete  and  imperfect     The  cicatrix,  scar,  or  mark 
left  by  imperfect  vaccination  is  also  an  imperfect  cicatrix,  and 
is  capable  of  recognition  as  such.     To  an  almost  incalculable 
^rtent,  the  protective  power  of  vaccination  has  been  impaired  by 
imperfect  vaccination,  ajs  shown  by  Mr.  Marson — ^a  fact  which  does 
Jiot  seem  to  be  duly  appreciated  as  yet,  either  by  the  Medical 
Profession  or  by  the  Publia 

Hie  Operatfam  of  Yaccination  ought  to  be  performed  in  child- 
luwd,  ajod  it  is  ordained  by  law  in  this  country  to  be  performed 
"Within  IhrUf  or  in  case  of  orphanage^  within  fofwr  moutlta  o£ 
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birth.  Tl]6  infant  ought  to  be,  at  least,  from  fmr  to  »m  weeks 
old  before  a  disease,  sometimes  attended  with  considemble  febrile 
diBturbaaee,  is  ingrafted  upon  the  constitution.  Under  sim 
weeks  of  age,  infants  should  never  be  vaccinated^  unless  in  cases 
of  ui^nt  necessity,  such  as  small-poz  being  in  the  vicinity.  The 
age  of  three  TRonihs  is  on  the  wliole  to  be  prefeiTed.  The  child 
ought  to  be  in  good  health,  free  from  any  eruptive  eutaneouB 
disease,  and  free  from  disorders  of  teething,  of  the  bowels,  or 
other  diseases  peculiar  to  the  age  of  childhood,  otherwise  the 
protective  influence  of  the  v^acelnation  cannot  be  depended  on. 

Difference  of  opinion  exists  as  to  the  number  of  vehicles  it  ia 
proper  to  graft  upon  the  arm,  and  the  size  of  them.  Some  believe 
tlie  pei^on  to  be  as  thoroughly  protected  by  a  small  vesicle,  "  the 
tenth  of  an  inch  in  diameter,  as  if  the  arm  were  covered  with 
inoculated  points"  (Cazenave,  Andrew  Anderson);  and  nmny 
vaccinators  regard  the  multiplication  of  vesicles  only  as  a  safe- 
guard against  lailure,  and  attach  value  to  on^  successful  insertion 
only  of  the  vaccine  lymph  (Buchanan,  Appendix  to  Fourtli 
jRepQTt  on  Public  Eealth,  for  1861,  p.  111).  On  the  other  hand, 
the  official  instmctions  issued  to  vaccinators  in  England  contain 
the  following  directions: — ''  In  all  ordinary  vaccinations,  vaccinate 
by  four  or  five  sepanite  pujicturesj  so  as  to  produce  four  or  five 
sepatute  good-sized  vemclea;  or  if  you  vaccinate  otherwise  than 
by  sepai-ate  punctures"  (for  some  vaccinators  prefer  to  make  long 
aciatc^hes,  side  by  side  or  intersectingly,  insteiul  of  punctures) 
"  take  special  c^re  to  secure  the  production  otfour  arfive  sepaixUe 
good-sized  vesicles'*  Tliis  is  considered  necessary  for  securing  to 
those  who  are  vaccinated  the  full  amount  of  protection  which 
good  vaccination  confers.  ITie  superior  value  of  seveiul  vesicles 
is  esj>ecially  insisted  upon  by  Mai-son,  Seaton,  and  Simon.  They 
Imve  shown  a  constant  relation  to  subsist  between  Uie  nu7nher 
of  the  sufficient  cicatrices  and  the  degree  of  protection  afforded. 

The  skui  covering  tlie  insertion  of  the  deltoid  muscle  is  the 
place  generally  chosen  for  imj)lanting  the  specific  lymph  of 
%^arH>]a3  vaccinte.    Tlie  methods  of  operating  are  as  follow : — 

1^  The  paii  of  tlie  arm  to  be  operated  upon  should  be  grasped 
with  the  left  hand,  and  the  thumb  of  that  hand  should  draw  the 
skin  with  sufficient  tightness,  so  as  to  facilitate  the  introduction 
of  the  point  of  a  lancet  with  the  other  hand.  Three  or  four 
punctures  should  be  made  near  each  other,  for  each  intended 
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vesicle.  These  punctures,  should  penetrate  the  cuticle  to  the 
extent  of  a  few  lines  in  an  oblique  direction,  so  as  to  make 
a  minute  valvular  aperture,  and  so  as  to  impinge  upon  or 
penetrate  the  cuiia  vera.  The  lancet  used  to  make  the  puncture 
should  be  charged  with  the  vaccine  viriis.  It  should  be  allowed 
to  remain  in  the  punctures  for  severed  seconds,  and,  in  the  course 
of  its  removal,  the  site  of  puncture  should  be  compressed  for  a 
fnoTTient  or  so,  to  prevent  bleeding,  and  also  to  retain  the  virus 
from  the  lancet's  point.  In  the  case  of  several  punctures,  it  is 
advisable  to  use  "points'*  of  ivory  or  quill,  or  of  the  teeth  of  a 
comb,  charged  with  the  virus.  These  should,  on  the  withdrawal 
of  the  lancet,  be  inserted  into  the  punctures,  and  allowed  to 
remain  for  several  seconds,  to  be  removed  in  the  same  way  as  that 
in  which  the  lancet  charged  with  the  virus  is  removed. 

2.  Another  method  of  operation  is  often  chosen — ^namely,  to 
niake  an  immense  number  of  minute  scratches  over  a  very  limited 
area  of  skin,  and  as  close  together  as  possible.  In  this  way  the 
number  of  groups  of  scratches  will  correspond  to  the  number  of 
vesicles  intended  to  be  ingrafted.  The  scratches  may  be  made 
^th  the  point  of  a  clean  lancet,  and  may  be  either  parallel  to  each 
other  or  crossed  in  two  or  any  number  of  directions.  The  number 
of  these  groups  of  scratches  will  vary  according  as  three,  four, 
five,  or  more  vesicles  are  considered  necessary,  and  the  length  of 
the  individual  scratches  will  determine  the  size  of  the  resulting 
veside,  and,  to  some  degree,  the  soreness  of  the  arm.  It  is 
necessary  to  remember  these  facts  in  dealing  with  young  and 
delicate  children,  so  as  not  to  give  rise  ta  unnecessary  suffering, 
torment,  and  danger.  The  scratches  should  be  so  slight  as  barely 
to  result  in  the  faintest  possible  exudation  of  blood,  and  that  only 
after  the  lapse  of  a  second  or  two.  To  the  group  of  scratches  from 
which  blood  first  exudes,  the  "poirU"  or  lancet  is  to  be  applied, 
charged  with  the  specific  virus.  The  lymph  containing  this 
^ru8  will  be  at  once  absorbed;  and  the  blood  with  which  the 
lymph  is  mixed  should  be  smeared  over  and  pressed  into  the 
other  scratches  in  succession  several  times. 

3.  Simple  abrasion  of  the  cuticle  is  sometimes  resorted  to  with 
Very  good  success — ^namely,  by  scraping  off  the  cuticle  with  the 
lancet,  used  as  an  eraser  is  used .  to  remove  blots  from  paper 
{Fourth  Beport  on  Public  Health,  p.  107). 

of  Succeflsfol  Vaccination. — ^By  the  end  of  the  second  day 
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small  spots  appear  elevated  over  the  sites  of  the  puBctures,  or 
over  tlie  groups  of  scratches  or  abrasions;  and  these,  when 
examined  by  a  simple  lens,  are  seen  to  he  vesicular,  and  sur- 
rounded by  a  slight  rednesa  This  stage  continues  for  three  to 
foiu'  days  from  the  date  of  ingrafting  the  ^drus.  About  the 
third,  but  rather  towards  the  fourth  day;  the  elevation  is  more 
perceptible  and  more  red ;  and  by  ih%  fifth  or  sixth  do^y  a  distinct 
vesicle  Is  obvious  upon  it,  of  a  whitish  colour,  having  a  round  or 
oval  form,  an  elevated  edge,  and  a  depressed  centre.  Late  on  the 
seventh,  or  early  on  the  eighth  day,  an  inflamed  ring  mr  areola 
begins  to  form  round  the  base  of  Che  vesicle,  and  witia  it  con- 
tinues  to  increase  during  the  two  following  days.  This  areola  b 
of  a  cirenlar  form,  and  its  diameter  extends  from  one  to  three 
inches.  0}i  tJie  eighth  day  the  msicU  ajypears  distended  with  a 
dear  lynnpL  This  is  the  day  of  its  greaieM  perfect  1071,  and  it  is 
the  jn^per  period  for  oUaming  the  specific  vims  for  coniinmmy 
vaccirmtion  on  others.  The  vesich  is  now  ciroiiloLr  and  paaH^ 
colovLred,  its  Tnargiii  is  turgid,  fimi,  shining,  and  vhed-shaped. 

Having  reached  its  height  on  the  ninth  or  tenth  day,  the 
development  of  the  bright  red  areola  is  accompanied  with  con- 
siderable tumefaction  of  the  skin,  with  hardness  and  swelling  of 
the  subjacent  areolar  tissue.  This  erj^thematous  ring  is  often 
the  seat  of  small  vesicles.  By  the  tenth  day»  also,  the  febrile 
symptoms  of  constitutional  disturbance  are  well  exprei5sed,  the 
lymphatics  of  the  arm  are  engorged,  and  sometimes  a  roseolous 
rush  su|iervenos  over  the  body.  On  Abe  tenth  or  elev^enth  day 
the  areola  begins  to  subside,  leaving,  aa  it  fades,  two  or  three 
concentric  circles  of  redueaa  The  vesicle  now  begins  to  dry  in 
the  centre,  and  acquires  there  a  brownish  colour.  The  lymph 
which  remains  becomes  opaque  and  grddually  concretes,  desicca.- 
tion  conmiences,  and  tumefaction  subsides,  so  that  by  the  fourteenth 
or  fifteenth  day  the  vesicle  is  converted  into  a  hard  round  scab  of 
a  reddish-brown  colour.  This  scab  contracts,  dries,  and  blackens, 
and  about  the  twenty-first  to  the  twenty-fifth  day  from  the  date 
of  vaccination  may  fall  o&]  It  leaves  a  cicatrix  which  commonly 
is  permanent  in  after-life.  Indeed,  the  mark  of  a  good  cicatrix 
is  indelible  if  it  is  not  injured  (GREGOBr,  MABSoy^  Ceelv, 
Ca^enave,  Simon). 

While  these  local  changes  are  io  active  prograss,  febrile  pheno- 
mena become  established — first,  so  slightly  from  the  fi.fbh  to  the 
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seventh  day,  that  often  the.  fact  passes  unobserved;  and  again, 
more  considerably  during  those  days  when  the  areola  is  about  its 
height.     The  patient  is  then  restless  and  hot,  with  more  or  less 
disturbance  of   stomach  and    bowels.      About  the  same  time, 
especially  if  the  weather  be  hot,  children  of  full  habit  not  unfre- 
quently  show  on  the  extremities,  and  less  copiously  on  the  trunk, 
a  lichenous,  roseolar,  or  vesicular  eruption,  which  commonly  con- 
tinues for  about  a  week     When  vaccination  is  performed  on 
such  adults  or  adolescents  as  have  not  previously  been  vaccinated, 
and  Ukewise  wh6n  lymph  is  employed  which  has  recently  been 
derived  from  the  cow,  the  resulting  phenomena,  as  compared  with 
the  preceding  description,  are  somewhat  retarded  in  their  course, 
and  the  areola  is  apt  to  be  much  more  difliise.     There  is  also 
more  feverish  ness,  and  eruption  is  less  frequently  seen  (Simon, 
Health  BepoH,  1859). 

ffigns  of  Suocessfol  Be-yacdnation. — ^When   persons  who    have 

once  been    eflSciently  vaccinated   are,  some    years    afterwards, 

re-vaccinated    with    effective    Ijrmph,   there    sometimes     result 

vesicles  which,  as  regards  their  coui*se  and  that  of  the  attendant 

areolae,  cannot  be  distinguished  from  the  perfect  results  of  primary 

vaocination.    But  far  more  usually  the  results  are  more  or  less 

modified  by  the  influence  of  such  previous  vaccination.     Ofl^n  no 

true  vesicles  form,  but  merely  papular  elevations  surrounded  by 

areolae;  and  these  results  having  attained  their  maximum  on  or 

before  the  fifth  day,  afterwards  quickly  decline.     Or,  if  vesicles 

form,  their  shape  is  apt  to  vary  from  that  of  the  regular  vesicle, 

and  their  course  to  be  more  rapid,  so  that  their  maturity  is 

reached  on  or  before  the  sixth  day,  their  areolae  decline  on  or 

before  the  eighth  day,  and  their  scabbing  begins  correspondingly 

early.    In  either  case  the  areolae  tend  to  diffuse  themselves  more 

widely  and  less  regularly,  and  with  more  affection  of  the  areolar 

membrane,  than  in  primary  vaccination ;  and  the  local  changes  are 

aooompanied  by  much  itching,  often  by  some  irritation  of  the 

axillary  glands,  and  in  some  cases  on  the  fourth  or  fifth  day  by 

conaiderable  febrile  disturbance,  (SmON,  L  c.) 

Ckaraeten  of  fhe  Cicatrix  after  Yacomation. — It  seems  now  to 
bave  been  agreed  to  arrange  the  characters  of  cicatrices  after 
Vaccination  into  the  foUowLng  three  classes: — 

l^'TypiMir  "'exoeUerU;'   "perfects  ''good^  or  "first-rate" 
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cicatrices  are  recognized  by  their  circular  form  and  pale  or  white 
appearance.  They  are  somcwliat  depressed,  and  dotted,  indented^ 
or  fovcukted  with  minute  pits  or  depressions  over  the  base, 
supposed  to  indicate  the  number  of  compartments  in  the  anatom- 
ical structure  of  tlie  vesicle  (referred  to  at  pages  236  and  237), 
In  some  Instances  there  are  radiations  from  the  centre.  It  lias 
been  considered  that  the  normal  diameter  of  a  cicatrix  produced 
by  a  single  insertion  is  on^-tJiird  of  an  inch ;  that  scai-s  of  larger 
measurement  are  generally  of  double  or  nuUtiple  origin. 

2,  ''Fair,**  '* passable,''  or  ''modiJieiV  cicatrices  posses  the 
characters  of  tlie  typical  cicatrix,  but  they  are  less  perfectl 
expressed,  the  contour  being  less  regular,  and  the  size  ju: 
witkhi  the  average  above  mentioned.  To  irregularity  of  oonfcour^i 
however,  it  must  be  remembered  that  scars  resulting  from  single 
inseitions  (as  in  the  ordinary  method  of  puncture)  are  notably^ 
uniform,  so  that  in-egularity  of  contour,  when  associated  with 
single  puncture  for  vaccination,  indicates  that  tlie  progi^ss  of  thi 
vesicle  has  been  irregular;  but  where  the  scar  i*osulfea  from^ 
several  contiguous  insertions  or  scratches,  no  sucU  inference  can] 
be  made, 

3,  '' BatV^  cicatrices,  which  must  be  held  as  denoting  "failures,'* 
are  such  scars  as  cannot  be  recogoized  as  the  product  of  vaccin- 
ation, by  any  circumstance  beyond  being  found  near  the  usual 
site  of  the  operation.  Scars  also  having  a  less  diameter  than 
a  qitarier  of  an  inch  ought  to  find  a  place  amongst  this  class; 
and  generally  all  ill-dctined,  faint,  scarcely  discernible  white 
pitches,  especially  such  as  consist  of  large,  flat,  ill*defined  shiny 
marks.  Fruitless  attempts  at  vaccination  may  be  also  recognized 
by  the  permanent  traces  left  of  the  paraOel  or  transverse  seratdiea 
employed  at  the  operation. 

It  is,  however,  verj^  difficult  to  descrilje  the  extent  of  different 
between  the  results  produced  by  different  vaccinators,    A  largB 
amount  of  bad,  and  a  still  larger  amount  o^  aecoml^rale  vaccina- 
tion has  been  found  to  prevail  in  many  districts,  as  tlie  i-esult  of 
the  inspections  instituted  by  Mr,  Simon  in  I860  and  1861  abun- 
dantly testify.      Medical  men  are  found  to  vary  exceedingly  i: 
their  estimate  of  a  satisfactory  vaccLne  vesicle  and  cicatiix,  or' 
the  reverse,  for  the  standard  is  comparative  rather  than  absoluba 
(Seaton,  Sai^deeson,  Buchanan).    This  is  exactly  what  mighi 
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have  been  expected,  seeing  thiit  medical  students  are  left  to  pick 
up  their  knowledge  of  vaccination  wliere  tbey  can.  In  fact, 
prftctieal  medical  education  at  our  schools  of  medicine  has 
hitherto,  or  until  very  recently,  been  entirely  nil  in  regard  to 
this  most  important  subject;  and  no  test  of  knowledge  has  ever 
been  apphed,  IVIany  moia,  whose  estimate  of  the  quality  of  the 
resulting  cicatrices  are  of  a  low  standard,  cun  scarcely  apjireciate 
the  typical  cbamcter  of  marks  which  are  the  ordinary  results  of 
gtood  vaccination  (Seaton).  Excessively  small  cicatrices  are  apt 
not  to  he  perfect^  and  there  are  great  varieties  in  the  size  of 
cicatrices  of  perfect  character,  the  results  of  puncture.  It  is 
therefore  fairly  presumed  that  cicatriceB  whicli  thus  vary  cannot 
all  have  precisely  the  same  value.  The  hand  of  ditierent  vac- 
cinators can  even  be  recognized  by  the  kind  of  marks  they  leave 
bc^hiud  them.  The  marks  of  some  vaccinatom  are  conspicuous  for 
their  ejccellence;  the  marks  left  by  others  are  not  so;  and  hence 
there  are  great  differences  between  the  vaccination  of  districts 
where  different  vaccinators  are  employed  In  the  schools,  for 
instance,  of  large  towns,  Jlr.  Seaton  informs  ua  that  "  where  the 
work  of  many  vaccinators  was  seen  together,  it  was  frequently 
possible  to  fit  the  work  to  the  vaccinator  by  the  kind  of 
iac3itrix." 

With  regartl  to  the  means  of  estimating  the  efficiency  of 
vaccination,  it  seems  established  that  "a  distinct  connection 
mibmMe  between  the  NUiffBER  and  the  quality  of  the  cicatrices 
and  the  protection  con/en^ed  hy  vacchmtwn  against  sniail-pom; 
m  thai  it  Tnay  be  confidently  stated  tfmt  that  luceiimtion  is  tfie 
most  efficient  from  whwh  the  most  and  the  best  cicatriees  remiW* 
The  evidence  derived  from  the  records  of  the  Small-Pox  Hospital, 
eolleeted  by  Mr*  Marson,  regarding  the  superior  value  of  several 
imtber  than  few  vesicles,  appears  to  be  conclusive  on  this 
point 

Theae  facts  have  been  tabulated  by  Mr.  Simon  in  the  following 
fomij  as  the  result  of  observations  made  during  twenty-five 
yeacB,  in  nearly  6,000  cases  of  small-pox  contracted  after  vaccina- 
tion, the  jjersons  having  been  vaccinated  in  different  ways  aa 
regards  the  number  and  qiudity  of  the  cicatrices: — 
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Caaes  of  Small-Pox  Clsmlfled  according  to  the  Vacclnatioii 
Marki  or  Ckatrieti  borne  by  each  Patient  respectively. 


Class  L  Stated  to  have  been  vaccinated,  but  having  ) 
NO  cicatrix, ) 


„     n.  Having  one  vaccine  cicatrix*    , 

„  III.  Having  two  vaccine  cicatrices,  f 

„  rV.  Having  three  vaccine  cicairices, 

„     v.  Having  four  or  more  vaccine  dcatricesy 

Unvaccinated,    . 


Nmnberof 

ThtAimt  per  cent 

in  each  Class 

respectiTely. 


21} 

74 


35i 


Looking,  therefore,  to  the  characters  or  quality  of  the  cicatrices, 
and  to  the  number  of  the  vesicles  which  have  given  rise  to  these 
cicatrices,  FOUR  degrees  of  protection  conferred  by  vaccination 
may  be  specified,  and  the  community  inspected  may  be  arranged 
into  the  following  FOUR  classes: — 

Class  L  Best  protected  —  having  more  than  two  typical 
marks. 

Class  IL  Sufficiently  well  protected — having  tvx>  typical 
marks. 

Class  III.  Moderately  protected — having  iiuo  or  Trwre  pass- 
able, or  one  typical  mark 

Class  IV.  Badly  protected — having  bad  marks,  or  having 
only  one  passable  mark. 

Selection  of  Lymph  for  Vaccination. — The  lymph  used  for  vaccina- 
tion ought  to  be  taken  from  the  vesicle  on  the  EIOHTH  day — tiie 
day-week  after  the  operation — when  the  lyrnph  is  yet  clear  and 
the  vesicle  turgid,  firm,  shining,  pearl-coloured,  and  translucent, 
and  before  the  vascular  zone  has  reached  its  full  development 
The  lymph  ought  not  to'  be  taken  from  any  but  perfectly 
"  typical "  vesiclea  Inferior,  or  merely  passable  vesicles,  ought 
not  to  be  used  to  propagate  lymph.  Small  vesicles,  exhausted 
vesicles,  or  vesicles  far  advanced  (such  as  tenth  or  twelfth  day) 
are  to  be  avoided.     Very  early  lymph  appears,  as  a  rule,  to  give 

•  Among  cases  in  which  the  one  cicatrix  was  well  marked  or  typical  the  death- 
rate  was  4 J.     Among  cases  in  which  it  was  badly  marked  the  death-rate  was  12. 

t  Among  cases  in  which  the  two  cicatrices  were  tr<?//  marked  the  death-rate  was 
2 J.     Among  coses  in  which  they  were  badly  marked  it  was  7 J. 
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the  woT^  cicatrices,  Th^  "the  careful  vacciDat<]»r  does  nofc 
b[lifren?ntlj  vaccinate  from  tbe  anus  of  aU  infa»t'i  lirougbt  back 
oa  tLe  tlijhUt  day,  but  exercises  selection  among  them/'  The  fresh 
IjTuph  fmm  the  vesicle  ought  to  be  ifigrafted  ilii^dlt/  upon  the 
mi  of  the  diild  ahoiit  to  be  vaccinated— ''ami- to-ariu'*  vac- 
cination, as  it  is  tilled*  Dry,  or  otherwiBe  preserved  lymph 
ought  only  to  be  used  when  fresh  IjTiiph  cannot  possibly  be 
ol^tained  Properly  dried  ];>Tiiph,  however,  seems  capable  of 
producing  quite  as  good  results  as  ami-to-ann  \^ccination;  but 
it  demands  incomparably  more  care  than  it  generally  receives, 
fet  in  its  storage  and  afterwards  in  its  use.  It  may  he  dried 
and  stored  on  '*  p:)ints  **  of  ivory  or  bone,  or  upon  suiall  pieces 
of  glass  glued  together  by  the  dried  lymph,  or  on  lancets. 
These  should  he  well  charged— i.  e.,  coated  twice^  or  even  thrice, 
with  the  lymph,  and  roDed  up  in  a  covering  of  goldbeater's  skin, 
*ad  still  further  secured  from  atmospheric  influences  by  an  outer 
caise  of  tinfoil  heiuietically  sealed,  or  in  a  phial  carefully  corked, 
in  which  they  may  be  packed  with  cotton,  if  they  ref|uire  to  he 
tmnsmitted  to  any  distance.  Glycerine  has  been  used  with 
success  to  keep  the  l^Tnph  li€j[uiA 

By  proper   care,  complete    and    perfect   vaccination  may  be 

attained  under  every  variety  of  method ;   but  bad  vaccination,  as 

it  prevails  at  present,  is  almost  always  "  dii^ctly  dependent  on 

the  oircless  employment  of  iinprnperlj^  preserved  dry  IjTnph,  and 

indirectly  associated  with  iiTegularity  of  inspection,  in  consequence 

of  wliieh  tlie  ^^-accinator  remains  unaware  of  the  number  and 

extent  of  his  fallurm,  and  loses  all  the  advantages  of  experience. 

**  The  use  of  the  capillary  tubes  of  Dr.  Husband  affords  consider- 

iWe  advantages  to  the  pnhfic  vaecinator,  especially  if  his  district 

ho  fiEral — Firstly,  Because  it  fiimishes  him  with   an  efficient 

nieana  of  maintaining  his  supply  without  having  recourse   to 

extraneous  sources^  and  thus  enables  him  to  dispense  altogether 

with  the  use  of  'points/  'glasses,'  &c, :  Sccoiully,  Because  in  thinly 

I>oputated  neighbourhoods,  in  which  experience  shows  thnt  it  is 

inipt.»ssible  to  assemble  all  the  children  at  any  particular  station, 

it  enables  him  with  equal  advantage  to  vaccinate  from  house  to 

house"  (Sanderson  in  Publw  Health  Effort,  1861).    For  a  detailed 

accsonnt  of  Dr.  Husband's  method  of  preserving  lymph,  the  reader 

is  referred  to  the  Secmid  Meport  of  the  Medkal  Offietsr  of  the 

privy  Council,  1859. 
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CHICKEN.POX—  VarkdhL 

Definitioa* — The  diseaae  consists  of  a  specif  eruption^  m  a 
series  of  cn^ps,  on  the  hreti&t,  hick,  face,  and  ej^treriiUuB, 
with  feiwr,  which  runs  a  defnUe  Ofurse  in  eight  ar  tmi  days. 

Patkology. — ^This  disease  derives  an  importance  which 
not  of  itself  possess,  in  consequence  of  its  resemblance  to  small- 
pox, witli  the  modified  form  of  which  it  is  considered  by  aorae  to 
be  identicuL     It  is  for  the  most  part  peculiar  to  childhood  and 
early  adult  age;  but  its  epidemic  influence  is  very  inconsiderable, 
and  its  extension  eajsily  under  control     Tljat  it  h  eommunicab] 
hiis   been   proved   by   inoculation.     The   theory  of  the 
therefore,  is»  that  a  specific  poison,  after  a  given  poriod  of  latenc; 
gives   rise   to   primary   fever^  which  la^ts  from  twenty-four 
seventy-tw^o  hours,  when  the  cniption  apjiears,  and  runs  a  coi 
of  eight  or  ten  days.     The  fever  is  much  mitigated  on  the  appear- 
ance of  the  eruption,  and  entirely  subsides  with  it* 

That  fever  precedes  the  eruption  is  a  plicnomenon  otaervod  so 
generaUy  that  no  exception  is  to  be  found  in  the  account  givei 
of  the  disease  by  any  writer  excepting  Heberden*    Tlie  feldle 
affection  is  of  a  mild  character,  and  though  for  a  few  hours  it  Ota 
seem  severe,  yet,  perliaps,  it  never  passes  into  a  stage  so  seve; 
as  to  have  the  tongue  of  a  hrow^n  and  coated  appearance.     Tl 
eruption   has   thi-ee   stages, — that   of  pimple,   of  vesicle,  and 
inciiistation*;  and  after  the  fever  has  lasted  from  twenty-four  to 
seventy-two  hours,  a  number  of  red  papulae  appear,  which  become 
vesicular,  and  perhaps  in  a  few  points  pustular,  on  the  first  da; 
On  the  second  djiy  the  vesicles  ai-e  filled  with  a  whitish  or  stra^ 
coloured  lymph.     On  the  third  and  fourth  daya  they  attain  tbei 
greatest  magnitude,  when  they  become  (icuminaied,  and  shortl 
afterwards  they  burst  and  shrivel,  except  those  which  com 
purulent  matter,  and  have  much  inflammation  around  their 
The  fifth  day  they  begin  to  crust,  and  in  four  or  ^ve  days  mom 
the  crust   falls   ofl*,  leaving  for  a  time  red  spots  on  the  ski] 
generally  wiUiout,  but  sometimes  with  a  "pit*'  or  depressioi 
The'*  pit"  h  permanent,  and  the  cicatrix  generally  whiter  th 
the  original  tissue,  and  the  pjatient  consequently  is  marked 
ficaiTed    The  eruption  is  not  at  fii-st  universal  over  the  body,  but 
usually  consists  of  a  series  of  crops,  which  succeed  each  other  at 
intervals  of  twenty -four  houni,  and  die  aw^ay  in  the  order  of  thej 
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occurrence.  Tlie  first  crop  usually  appcai-s  on  the  breast  and 
back,  aod  afterwards  on  the  face  and  cxtremitiea  Tlie  number  of 
crops  may  be  limited  to  two  or  three,  whiJe  in  other  ca^cs  a  new 
Mcceasion  wiU  appear  every  twenty-four  hours  for  ten  or  twelve 
days. 

Symptoms. — Of  the  varicella  there  are  three  forms,  tlie  varmlla 
Imticxihiris,  the  varicella  eonmdes,  and  the  tHwiceUa  globaia. 
The  symptoms  of  thes^  varieties  are  similar  to  e^ch  other,  their 
mlj  differences  consisting  in  the  size  and  form  of  the  vesicle— 
tbat  of  the  varwlla  gJobala  being  the  largest^ 

Tbe  fever  which  precedes  this  eruption  is  often  as  severe  as 
that  which  precedes  mild  small-pox  or  measles;  but  it  generally, 
tliough  not  constantljr,  remits  on  the  ajipearance  of  the  eruption, 
and  does*  not  return  as  the  eruption  approaches  maturity  The 
urine,  howeven  is  usually  little  affected  in  the  early  stages,  when 
it  k  often  as  limpid  as  in  hysteria;  but  when  the  fever  runs  high, 
it  assumes  the  usual  febrile  characters  (Parkes). 

The  globate  chicken-pox  is  known  as  the  mfrme-pox,  or, 
Tulgisrly,  *'the  hives''  The  eruption  consists  of  large  vesicles 
not  quite  circular  in  form,  but  often  a  little  larger  than  the 
pustules  of  sniall-pox,  surrounded  with  a  red  margin,  and  con- 
taining a  transparent  fluid,  which,  on  the  second  day  of  the 
eniption,  resembles  milk  whey.  On  the  third  day  they  subside, 
shrivel,  and  present  a  yellow  tint.  Before  the  conclusion  of  the 
fourth  day  they  are  converted  into  thin  blackish  scabs,  which 
dry,  and  fall  off  in  four  or  five  days  more, 

IKaguodfl. — Dr,  John  Tliomaon^  who  careftiUy  studied  this 
disease  during  the  epidemics  of  1815  to  1821,  concluded  that 
it  was  imposi^ible  to  distinguish  cliicken-pox  firom  modified 
smsU-pox;  and  m  their  identity  is  still  a  matter  of  opinion,  the 
following  statements  (Chaigie)  embrace  the  most  irapoiiant  path- 
i>gnomonie  characters  derived  from  the  respective  phenomena 
of  both  diseases: — 

L  Chickem-pox  emits  a  peculiar  odour,  different  from  that  of  amall- 
pox,  and  less  decidedly  partaking  of  the  vai'iolous  fetor. 

2,  Chicken-pox  appears  indiscriminatelj,  and  almost  equally  all  over 
the  person,  beginning  first  on  the  trunk  in  genenil,  and  then  app^ring 
on  the  face  and  acalp;  while  small -pox  appeai-s  first  on  the  faee  and 
neck^  and  the  pimples  are  more  numerous  on  the  face  than  on  any 
Other  part. 
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3.  Cliicken-pox    eruption  is   generally   completed  in  the   spaoe 
twenty-four  houi«,  or  solitaiy  vesicles  come  out  irregnJarlj  afterw^ar<ls 
in  ditfcreut  points-  "but  in  small-pox  tlie  eruption  Ijegina  in  tlie  evetii 
of  the  third,  or  morning  of  the  fouHh  thiyj  and  proceeda  regularly  for 
ensuing  three  days,  until  it  is  completely  established* 

4.  "While  Tariolous  pustules  m^e  on  the  tii-st  and  seoond  day  of 
eraptian  amall,  hard,  globular,  red,  and  painful^  and  communicate 
the  finger  a  sensation  similar  to  that  which  would  he  excited  by 
presence  of  small  round  seeds  under  the  cuticle } — in  cbickt?n*pox,  evei 
vesicle  almost  has  on  the  first  day  a  hard  red  margin,  but  ixnnmuuical 
to  the  £nger  a  eensation  like  tlmt  from  a  rounded  seed  flattened 
pressura 

5.  On  the  second  or  third  day  of  the  eruption  of  chicken-pox, 
individual  hodiea  are  Ycaicle3  contaiiiuig  aerona  fiuid,  and  giving  them 
whitish  aspect 

C.  These  vesicles  are  aurroiiuded  by  little  or  no  infiammatory  redness, 
and  do  not  naturally,  and  independent  of  external  violence,  procaeed  to 
Buppu  ration. 

7.  Chicken-pox  niRy  be  confidently  diBtinguished  from  eraall-pox  on 
the  tliii^  and  fourth  days  by  the  state  of  the  vesicles,  some  of  whi( 
being  left  entire,  are  shrivelled  and  wnnlded,  while  others,  whoise 
tured  tops  have  been  closed  by  in  em  station  of  tbeir  fluid,  are  marki 
by  lutUating  fun-owa     Noue  present  depi-eiAaions  on  the  ttpiGes;  and 
they  do  not  suppuratej  they  incrust  and  disappear  aooner  than  variolous 
pustules, 

a    The  marks  left  by  chicken-pox,  when  they  do  leave  mai^ks,  present 
a  i>eciiliar  conformation^  being  round  or  elliptieal,  and  leaa  ireqiien 
irregular  than  those  of  small-pox,  and  in  general  smooth  and  sbini] 
Lastly,  it  is  said  by  Luders,  that  while  small- pox  ia  formed  in  the 
vera  or  corion,  the  chicken- jwx  eniptiou  is  formed  in  the  tissue  mtuate^ 
between  the  corion  and  cuticle  (Craigie,  vol  L,  p.  614), 
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Treatment.— It  consists  simply  in  abstinence  from  animal  fo 
havLi]g  recourse  to  a  milk   diet,  and  careful  attention  to   tl 
boweb.     The  patient  is  to  be  kept  cool,  by  light  covering 
and   by    making  him  repoaa  on  a  mattress  rather  than  on 
feaUier  bed 


MILIAEY  ^^VEB^MUiaria* 

BafinitioiL — A  disedse  in  which  there  ia  an  ervsptwn  of  innt 
iFmTable  mvjmde   pimples,  with   white    swnimiU,  occurring 
miccesaive  craps  upon  the  skin  of  tits  trunk  and  extrenii 
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pmeded  mid  accomjKtJiied  with  /ei«r,  mia^htuB,  oppression  of 
T^ufpimlioUt  mpiou8  nmais  of  a  nv}\k^  som\  fttkl  odour,  peculiar 
to  th  disea^e^  The  base  of  ilte  pimples  and  the  skin  anmnd  are 
fd  tknd  irriiahk. 

PatiiolOigy.— As  U>  the  specific  nature  of  this  diBoaBB  pathologists 

ire  not  agreed.     All  physicians  are  not  tlisposed  to  athnit  that  in 

«tiili<inc£  a  peculiar  specific  disease  exists,  with  a  cliamcteri&tic 

eniption  and  definite  course,  such  aa  the  variolous  pustules  and 

ecmtse  of  small-pox  exhibit      Certain  it  is,  however,  that  a 

pecjiliar  epidemic  dbease  prevailed  in  different  parts  of  Europe 

at  different  periods  in  the  world's  Mstoiy,  the  nature  of  which 

\B  described  in  the  definition;    and  although  in  this  country  it 

mmB  to  have  disappeared,  yet  there  can  be  no  doubt  that  a 

specific  disea^  of  this  description  prevails  epidemically  in  many 

{wirU  of  continental  Europe   and   Asia.     The   disease   of  these 

<fi|*i«lemics  has  been  described  under  the  various  names  of  "sweating 

fiickneai"  "miliary  fever/'  "sudatoria,"  "miliaria/*  and  the  like. 

Rajer  lias  given  the  most  accurate  account  of  the  disease ;   and 

I  Litcl  an  opportunity  of  witnessing  a  great  number  of  cases  of  it 

amongst  the  Turks,  in  their  military  hospitals  at  Scutari,  during 

the  war  against  Russia  in   1854-1856.     Tlie  temperature  and 

physical  climate  of  that  place,  combined  with  the  i-elaxed  habits 

of  the  Turks^  appear  to  be  favourable  to  the  development  of 

such  a  disetise.     The  best  accounts  of  it  are  those  of  BoiBieri  and 

Bayer. 

Sjmptomfi. — ^The  fever  which  precedes  the  eruption  is  ushered 
in  by  chills,  intense  and  general,  shivering,  anxietas,  oppression  of 
the  chesty  restlessness,  a  sense  of  great  feebleness  and  imminent 
Muting,  with  pains  in  the  head,  loins,  and  limbs.  In  a  few 
boars,  nausea,  flushing,  and  profuse  sweating  supervene,  but 
without  any  diminution  of  the  dyspnoea,  the  anxietas  or  pectoral 
oppression,  but  rather  with  an  aggravation,  in  the  form  of  shorty 
irregular,  panting,  and  sighing  breathing,  as  if  proceeding  from  a 
sense  of  weight  tmdcr  the  sternum,  with  a  feeling  of  internal  heat, 
wandering  pains,  and  sometimes  cramps  of  the  hands  and  cidves 
of  the  legs.  The  puke  is  generally  rapid,  small,  and  feeble,  in  a 
few  cases  hard,  often  variable,  irregular,  or  intermittent  at  every 
ninth,  twelfth,  or  sixteenth  beat.  The  tongue  is  coated  with  a 
white,  fotd,  or  yellow  fur,  indicative  of  a  sluggish  condition  of 
the  alimentary  canal;  and  the  bowels  are  constipated  thi'oughout 
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the  disease.  The  sweat  which  accompanies  this  fehrile  state  ia 
proiuse,  and  cn^its  a  peculiar  smell  of  a  mnk,  sour,  fotid  odour. 
From  the  fifth  or  sixth  day,  up  to  the  twenty *first,  an  itching 
sensation  is  felt  in  the  mammary  and  epigastric  regions,  and  inner 
Burface  of  the  arms,  and  the  skin  of  those  parts  m  found  to 
diffusely  red,  rough,  and  irregidar,  with  numerous  elevations  n 
larger  than  pin-heads.  In  a  short  time  the  summits  of  the; 
become  pearl^^-white,  the  cuticle  being  elevated  by  a  aligh 
opaque  sero-albnminous  fluid, — crop  after  cr«>p  breaks  ont,  and 
continues  from  three  to  seven  days^  followed  by  a  corresponding 
desquamation  of  the  cuticle.  This  eruption  is  generally  confined 
to  the  neck,  breast,  mamniaiy  and  epigastric  regions,  and  the 
inner  surface  of  the  loins  and  legs.  In  severe  cases,  miliary 
vesicles  appear  at  the  junctions  of  the  skin  and  mucous 
membranes,  and  there  they  are  apt  to  become  aphthous. 

A  deranged  st^itc  of  the  gastro-enteric  mucous  membrane, 
indicated  by  nausea  and  vomiting  of  bilious  matter^  acid  eructa- 
tions, flatulence,  and  diarrho'a,  frequently  complicate  the  diseaae. 
Two  forms  have  been  described^ — namely,  a  mild  and  malignant 
The  malignant  is  rendered  so  chiefly  by  the  occurrence  of  violent 
inflammation  in  some  of  the  internal  organs,  especially  of 
stomach,  lungs,  kidneys/  or  brain ;  and  the  danger  of  the  dif 
is  chiefly  due  to  these  complications.  Such  maligrjant  forni 
have  been  known  to  prove  fetal  in  two  or  three  days,  but  more 
frequently  in  from  seven  to  twenty-one. 

The  Treatment  of  tlie  disease  appears  to  consist  in  cooling 
drinks,  purgatives,  and  antiphlogistics,  as  prescribed  by  the 
Italian  medical  officers,  who  commonly  attend  on  the  sick  in 
Turkey. 
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DefinitioiL — The  eruption  in  crops  of  a  cHmBon  raA,  mnmsti 
of  Blighily  ehvai^  vdnute  dots,  disposed  in  irrefftdar  circular 
fortn^,  or  crescents;  preceded  by  catarrhal  symj^toma  for  oho 
four  days,  aiid  accompanied  with  fever.     It   ffffects  tlie   s 
only  mice;  and  sometimes  premi/e  as  an  epidemic.     Tlie 
Won  lasts  six  or  seven  days,  and  the  whole  duratirni^  of  tfts  d\ 
is  completed  in  from  niiie  to  twelve  days. 

Fatbology* — That  a  poison  is  absorbed  in  cases  of  measles,  an< 
infects  the  blood,  there  can  be  no  doubt,  inducing,  after  a  period 
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of  ineuliaiion  of  thirteen  or  fourteen  days,  a  continued  fever, 
whicb  does  not  remit  on  the  appearance  of  the  eruption.  The 
fever  thus  established  at  the  end  of  three,  more  generally  of  four, 
aod  in  some  few  instances  of  five  days^  is  foUowed  by  a  certnin 
secoodarj'  or  specific  inflammation  of  the  skin  and  of  the  mucous 
membranes  of  the  eyes,  nose,  mouth,  fauces,  and  bronchia.  In  a 
fcw  cases  the  poison  has  certain  tertiary  actions,  and  produces 
inflammation  of  the  substance  of  the  lungs^  or  of  the  pleura, 
which  may  greatly  prolong  the  illness. 

The  pyrexia  may  greatly  vary  in  intensity,  but  it  is  uniformly 
present.  The  fever  which  precedes  the  local  lesions  is  termed 
the  primaiy  fever;  and  the  premooit^Dry  phenomena  of  cougli, 
sneezing,  and  general  malaise,  are  usually  more  prolonged  than 
in  the  other  eruptive  fevers.  It  does  not  always  happen,  how- 
ever, that  the  functions  of  the  mucous  membrane  are  disordered, 
as  weU  i\B  the  cutaneous  surface.  There  are  cases  in  which 
no  catarrhal  symptoms  exist»  and  such  cases  are  described  as 
*'fnm*biUi  sine  cafarrho^'*  Such  cases  occur  during  epidemics 
of  the  disease,  and  are  but  few  in  number. 

Since  the  affection  of  the  skin  is  uniformly  present,  while  tliat 
of  the  mucous  membranes  is  sometimes  absent,  the  cutaneous 
ernption  is  necessarily  the  great  characteristic  of  the  disease;  but 
the  morbillous  ei-uption  being  evanescent  after  death,  we  caul 
only  imperfectly  trace  its  pathology.  It  first  appears  as  a  circular 
ifpot  or  blotch,  similar  to  a  flea-bite,  slightly  promineot,  and 
scarcely  sensible  to  the  touch.  Its  colom-  is  of  a  pinkish  red  or 
deep  raspberry  hue,  and  in  rare  instances,  as  in  the  morbiUi 
jyi(fru  is  livid  or  black.  In  severe  cases,  especially  if  the 
[i:itit-nt  be  of  tender  age,  the  eruption  assumes  a  papular  form^ 
and,  when  at  its  height,  occasionally  a  vesicular  form,  the  lattc?r 
being  most  common  on  the  arms,  the  neck,  or  the  breast.  Tito 
eolonr  of  the  eruption  is  evanescent  on  pressure,  but  returns  on 
the  fin^r  being  removed* 

Tlie  patches  of  the  eruption  are  extremely  numerous,  so  that 
Little  of  the  healthy  skin  intervenes  between  tliem;  and  they 
not  unfreqnently  become  confluent,  forming  large  macul;^,  some- 
litiies  of  a  semi-lunar  form.  The  principal  seats  of  the  erup- 
lum  are  the  face,  back,  and  loins;  the  parts  least  affected  are 
the  pudendal  and  popUteal  regionii.  The  inflammation  of  the 
ctitaneoua  texture  extends  in  some  degree  to  the  subjacent 
VOL.  h  X 
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areolar  tissue,  for  the  face  is  tumid  and  BWoUeiiy  but  not  so 
to  close  the  eyelids. 

The  eruption  does  not  at  once  cover  the  whole  body,  b 
occurs  in  three  crops,  each  of  which  follows  the  other  at 
interval  of  twenty-four  hours,  the  duration  of  each  crop  bel 
from  three  to  four  day&  The  course  of  measles,  then,  in  its  m 
simple  uncomplicated  form,  is^  that  on  the  third  or  fourth  c 
of  the  primary  fever,  which  is  continuous,  the  first  crop  of  i 
eruption  appears  on  the  face,  neck,  and  upper  extremities; 
the  following  day  the  second  crop  covers  the  trunk;  and  on  t 
third  day  the  third  crop  appears  on  the  lower  extremities, 
that  the  whole  body  is  covered  with  the  eruption,  which 
then  at  its  height  On  the  foUowing  day  (the  fourth  of  tl 
eruption)  it  begins  to  decline  firom  the  face,  neck,  and  upp< 
extremities;  and  on  the  next  day  it  fades  from  the  trunk.  0 
the  sixth  or  seventh  day  it  is  evanescent  over  the  whole  body 
and  terminates  by  resolution,  followed  by  a  furfuraceous  desqui 
mation  of  the  cuticle  generally.  The  maximum  of  the  fever  : 
reached  about  the  fifth  day,  and  may  last  fix)m  twelve  to  twentj 
four  hours;  and  it  is  immediately  followed  by  a  rapid  and  akno^ 
complete  defervescence,  the  temperature  sinking  in  one  nigl 
two  or  more  degrees  (Fahr.)  It  continues  to  decrease  throughoi 
the  following  morning  and  day ;  and  on  the  second  day  {torn  i\ 
beginning  of  the  defervescence  the  normal  temperature  is  arrive 
at  It  is  only  in  very  severe  cases  that  this  steady  decrease 
prolonged  beyond  twenty-four  or  forty-eight  hours  more.  ] 
severe  eases  the  decrease  of  temperature  may  be  slower  and  mo 
protracted ;  but  if  the  defervescence  be  more  prolonged,  it  is  a  fit 
ground  for  suspecting  some  untoward  complication. 

A  similar  course  of  temperature,  as  regards  defervescence,  t 
been  observed  to  obtain  in  cases  of  erysipelas  of  the  fiu»;  b 
the  fastigium  lasts  longer,  and  the  epoch  for  the  conmienceme 
of  the  defervescence  vacillates  between  the  fourth  and  eigb 
days. 

It  Ls  the  amount  of  fever  present — i.  c,  the  increased  bodily  he 
as  measured  by  live  tJiei^uymeter — which  greatly  aids  in  decidi 
diagnosis  and  prognosis.  From  this  point  of  view  alight,  seve 
and  complicated  cases  are  to  be  distinguished. 
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ij-HB  FOLLOWINQ  DIAQBAM  BEPRESENTS  THE  TTPICAL  RAKQE  OF 
TEMPERATURE  IN  A  CASE  OF  MEASLES.  THE  RECORDS  INDI- 
CATE MORNING  (M.)  and  EVENING  (E.)  OBSERVATIONS,  COM- 
MENCING ON  THE  EVENING  OF  THE  FOURTH  DAY  OF  THE 
DISEASE: — 


M.      E. 

'^ 

S^day^ 

•- 

KM 
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LINE  OF  NORMAL  TEMPERATURE,  08o  FAHR. 


During  the  period  of  incubation,  slight  feverishness,  depression, 
and  catarrh  are  present  in  adults;  but  when  the  disease  is  expressed, 
its  oommencement  may  be  marked  by  violent  shivering,  or  merely 
by  chilliness,  characteristic  of  catarrhal  fever.  The  inflammation 
of  the  mucous  membrane,  of  the  eyes,  and  nasal  fossse,  indicated 
by  more  or  less  constant  sneezing,  generally  commences  either 
with  or  before  the  primary  fever,  and  consequently  precedes  the 
eruption  by  some  daya  This  inflammation  is  perhaps,  for  a  few 
hours,  confined  to  fixed  spots,  and  is  marked  by  itching  at  the 
mucous  orifices,  then  it  becomes  difiuse,  and  quickly  changes  to 
the  serous;  for  a  profuse  watery  discharge  from  the  eyes  and 
nostrils  shortly  follows,  technically  termed  "  coryza."  This  affec- 
tion usually  continues  till  the  decline  of  the  eruption,  and  in  some 
cases  to  a  later  period     Children,  as  a  rule,  are  not  anxious  to 
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seek  tbeir  beds ;  even  with  a  temperature  of  104*"  Fahr.  they  are 
still  able  to  remain  up ;  but  in  cases  of  pneumonia,  with  the  same 
temperature,  they  desire  to  lie  down  at  once, 

Tlie  teraperature  rises  rapidly  towards  the  breaking  out  of  the 
eruption.  Its  rise  is  steady  to  the  fadHgiwrn,  but  if  remissions 
are  marked,  they  occur  in  the  morning.  If  the  fever  b  high 
before  the  eruption  for  many  days,  it  indicates  a  severe  case, 
and  is  apt  to  be  attended  with  such  nervous  derangements 
as  are  indicated  by  somnolency,  jactitation,  or  delirium.  The 
fasligiuw,  or  maximum  of  temperature,  generally  coincides  with 
the  period  of  the  eruption  ;  and  simultaneously  with  this  increase 
of  the  fever  the  nervous  symptoms  are  apt  to  predominate.  In 
the  majonty  of  uncomplicated  cases  t!ie  temperature  falls  within 
the  first  iweniy-fouT  hours  after  the  appeamnce  of  the  red  spots, 
and  tlie  faMigiiim  in  such  cases  does  not  extend  beyond  (weh'e, 
and  in  a  few  cases  beyond  twenty -f qui'  houiu  Protracted /o^^ia 
are  always  connected  with  severe  cases. 

In  some  casea  the  d'efervmcence  is  completed  within  twenfy- 
four  houra — an  example  of  complete  crisis.  But  pauses  some- 
times occur  to  interrupt  this  rapid  defervescence — pauses  which 
may  extend  from  tvjdve  to  thirty-six  hours.  Such  are  examples 
of  protracted  crisis,  and  are  always  anxious  cases.  With  regard 
to  prognosis,  it  is  found  that  high  fever,  having  smaU  daily  fluc- 
tuations, especially  with  the  co-existence  of  nervous  derangements^ 
deUrium,  and  the  like,  are  very  uufavourable  symptoms.  Prolific 
eruptions  are  always  more  favourable  than  scanty  exanthema. 
Short  duration  of  the  fasihjiimi,  rapid  defcrvescenm,  and  speedy 
disap|ieamnce  of  the  eruption,  are  the  most  favourable  events.  On 
the  other  baud,  exacerbations  are  always  more  or  less  unfavourable. 

Of  the  complications  of  measles,  the  most  important  is  eatarrbal 
pneumonia ;  and  a  fatal  issue  is  apt  to  ensue  in  cases  of  young 
children.  In  such  cases  the  pulse  and  respirations  are  enonnoualjr 
accelerated,  the  face  is  flushed,  and  the  movements  of  the  body 
are  lively.  The  contractions  of  the  heart  are  then  apt  to  abate  in 
frequency,  and  the  breathing  to  become  very  inefficient ;  whUe 
simultaneously  with  diminishing  expectoration  the  breathing  sur- 
face of  the  lungs  becomes  less  and  less,  owing  to  the  broncbiae 
being  rendered  more  and  more  impervious.  Portions  of  lungs 
then  collapse,  and  others  become  emphysematoua 
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The  mticous  membrane  of  the  mouth  and  fauces  in  most  of  the 
aeyere  ca^9  inflames,  but  the  inflammation  differs  from  that  of 
the  eyes  and  nose  in  not  being  accompanied  by  any  discharga 
In  other  respects  it  is  exactly  aimilar  to  the  cntaDeous  eruption, 
for  a  number  of  exantheraatous  patches,  more  or  less  confluent, 
are  seen  upon  the  palate,  uvula,  tonsils,  and  veluvi  pendulwmt 
jxdaH,  and  they,  equally,  tenninate  by  resolution.  They  appear 
Also  at  the  same  time  with  the  eruption  on  the  face,  neck,  and 
upper  extremities,  but  do  not  decline  till  the  eruption  fades  from 
the  body  generally. 

The  cough  and  expectoration,  which  indicate  the  attack  and 
aecompany  it,  are  constant,  and  the  latter  shows  that  it  partakes 
of  the  same  serous  character  as  that  of  the  nasal  and  ocular 
membrane. 

When  the  substance  of  the  lungs  is  thus  affected,  a  serous 
exudation  pervades  that  tissue,  and  the  quantity  of  flaid  effused 
is  frequently  so  considerable  as  to  stream  from  the  lung  after 
death,  as  soon  as  its  tissue  is  divided.  In  severe  forms  of  the 
disease,  either  the  red  or  gray  hepatization  of  the  lung  may 
supervene ;  but  these  results  are  rare.  The  pleura  does  not  at  all 
times  escape  the  morbid  action ;  and  the  diffuse,  the  serous,  the 
adhesive,  and  even  the  purulent  inflammation,  may  invade  that 
tissue,  and  either  destroy  the  patient  or  retard  his  convalescence- 
Few  analyses  of  the  urine  in  cases  of  measles  have  been  mada 
Albumen  is  extremely  common  in  some  epidemics,  and  appears 
simultaneously  with  the  eruption :  it  may  then  disappear^  and 
r«*appear  during  the  fading  of  the  rash-  Blood  in  small  quanti- 
ties is  also  common.  In  the  Leith  epidemic  of  1854  the  recoveries 
were  most  speedy  when  the  albuminuria  was  the  greatest  (Parkes 
On  ihs  Uriiie,  p.  262). 

Symiiftoms,^The  symptoms  of  measles  result  from  the  fever 
and  the  consecutive  local  lesions,  Tiio  varieties  of  the  disease, 
however,  are  extremely  few,  for  no  instance  is  known  of  a 
iDOrhillous  fever  without  the  secondary  or  specific  actions  follow- 
ing; but  the  poison  is  supposed  sometimes  to  limit  its  action  to 
one  membrane,  as  the  cutis,  and  to  exhaust  itself  on  that  tissue; 
and  hence  the  " morbilli  sine  caJtarrho''  Tiie  varying  intensity 
also  of  the  disease  has  led  physicians  to  consider  the  phenomena 
of  measles  under  two  grades — namely,  the  *'moi'biUi  mitiorea*' 
and  the  ■* Tiwrbilli giuvim^es" 
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The  primary  fever  may  make  its  attack  suddenly,  or  be 
preceded  for  a  few  days  with  symptoms  of  a  common  cold,  and 
ia  general  the  hitter  is  the  case;  but  in  no  instance  is  the  primary 
fever  (which  is  afterwards  prolonged,  and  accompanies  the 
eruptioD),  at  any  time,  of  great  intensity.  Although  many 
children  may  die  from  the  severity  of  the  local  lesions,  yet 
no  instance  is  known  of  the  patient  being  overwhelmed  or 
destroyed  by  the  general  depressing  action  of  the  poison,  as  ia 
the  case  in  typhus  fever  or  scarlatina.  The  depressing  powers 
of  the  poison,  however,  are  considerable,  and  are  often  sufficient 
to  confine  the  patient  to  his  bed  for  a  few  days,  and  to  leave 
him,  for  a  short  time  after  the  disease  has  subsided,  we^k  and 
debilitated.  The  type  of  the  fever  of  measles  consequently  greatly 
differs  from  that  of  typhus  or  of  scarlatina.,  and  the  formidable 
brown  tongue,  so  grave  a  symptom  in  the  latter,  is  hardly  known 
in  the  former,  or  only  seen  in  a  few  fatal  cases, 

Morbilli  Mitiores, 

The  essential  charactei-s  of  this  affection  are,  that  the  poison 
produces  primary  fever,  and  a  specific  inflammation  of  the  skin 
and  mucous  membranes,— the  defervescence  of  the  fever  taking 
place  while  the  eruption  fades. 

The  symptoms  may  be  divided  into  three  stages:  the  first 
embraces  the  primary  fever,  or  the  period  before  the  eruption^ 
and  may  last  fram  three  to  five  days;  while  the  second  stage 
embraces  the  period  of  the  eruption,  and  lasts  from  six  to  seven 
days,  Tliese  two  stages  very  commonly  comprise  the  whole 
disease,  whi^e  usnal  course  is  then  from  nine  to  twelve  day& 
The  third  stage  includes  any  inflammatory  action  which  may 
be  caused  by  the  tertiary  action  of  the  poison,  and  only  occasion* 
ally  exists. 

The  early  symptoms  of  the  primary  fever  are  seldom  severe, 
and  greatly  resemble  those  of  an  ordinary  acute  catarrh.  They 
are  shivering,  alternated  with  heat,  frequent  pulsei  headaclie, 
derangement  of  the  bowels,  sometimes  accompanied  by  nausea 
and  vomiting;  and  these  affections  are  so  considerable  that  the 
patient  usually  takes  to  bed.  At  the  end  of  a  few  hours  the 
fever  becomes  continued,  and  the  specific  action  of  the  poison 
commences  by  the  mucous  membrane  of  the  eyes  and  nose  in- 
flaming, so  that  the  light  is  painful;  the  senses  of  smell  and 
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taste  are  lost,  followed  by  a  copious  discharge  of  serum  from 
tbe  nose  and  eyes,  attended  with  more  or  less  constant  sneezing. 

The  buccal  and  bronchial  membranes  may  become  affected  at 

ihe  same  time,  and  the  patient  is  then  troubled  with  a  frequent 

cough,  which  has  this  peculiaiity,  that  it  occurs  in  paroxysms. 

The  cough  does  not  remit  till  about  the  seventh  day,  and  is  often 

accompanied  by  hoarseness,  by  a  sense  of  constriction  across  the 

chest,  by  diarrhoea,  and  sometimes  by  ischuria     The  duration  of 

this  first  stage  may  be  three,  four,  five,  or  even  six  daya 

Tbe  second  stage  commences  with  the  appearance  of  the  erup- 
tioo,  whose  course  and  character  has  been  described.  On  the 
appearance  of  the  eruption  the  fever  is  often  aggravated,  but  the 
distressing  nausea  and  vomiting  seldom  last  beyond  the  fourth 
day-  The  fever,  therefore,  together  with  the  coryza,  sneezing, 
coughing,  hoarseness,  and  diarrhoea,  continue  with  unabated 
severity  till  the  eruption  has  reached  its  height,  and  is  fully 
out>  over  the  whole  body,  which  is  on  the  third  or  fourth  day 
after  its  first  appearance.  From  this  period,  in  favourable  cases, 
all  the  symptoms  begin  to  decline;  and  on  the  eruption  dis- 
appearing, the  cuticle  desquamates,  and  the  disease  terminates  on 
the  ninth,  tenths  or  eleventh  day  fix)m  its  commencement. 

In  a  few  cases,  however,  on  the  subsiding  of  the  eruption,  or 

about  the  ninth,  tenth,  or  eleventh  day  of  the  disease,  and  in 

some  instances  earlier,  the  pectoral  symptoms  do  not  subside  as 

they  ought  to  do,  but  the  tertiary  actions  of  the  poison  are  set 

up,  and  inflammation  of  the  substance  of  the  lungs  or  of  the 

pleura  takes  place,  prolonging  the  duration  of  the  disorder,  and 

endangering  the  life  of  the  patient.    The  inflammation  of  the 

bronchial  membrane  is  denoted  by  the  expectoration  either  of  a 

thick  viscid  mucus  or  of  pus,  and  which  may  or  may  not  be 

streaked  with  blood;  while  the  mucous  or  sonorous  rattle  will 

point  out  the  peculiar  seat  and  extent  of  the  mischief     If  the 

substance  of  the  lungs  be  inflamed  the  breathing  is  more  difficult, 

the  cough  more  troublesome,  and  the  countenance  livid;  but  the 

loud  mucous  rattle  which  accompanies  it  seldom  allows  us  to 

hear  crepitation,  or  to  determine  the  absence  of  respiration  in 

any  given  portion  of  the  lung.     If  the  pleura  be  inflamed,  we 

^ve,  in  addition  to  the  cough,  severe  pain  in  the  side,  and  an 

^possibility  of  filling  the  chest  with  air,  except  in  a  very  limited 

d^;ree.    This  condition  is  often  accompanied  by  dullness  on  per- 
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cussion,  by  bronchophony  or  sBgophony,  assuring  ue  thai  fluid  is 
effused  into  the  cavity  of  the  diest 


ffif^ 


Morbilli  Graviorm. 

The  main  charact^Bristlc  of  this  severe  form  of  measles  is 
eruptiou  becoming  suddenly  black,  or  of  a  dark  purj^le  with  a^^ 
mixture  of  yellow*  The  early  writers  on  measles  describe  thi^H 
form  of  the  diacaae  as  being  much  more  common  in  their  time  '■ 
than  we  find  it  to  be  in  the  present  day,  Sydenham  consider 
this  appearance  as  extremely  formidable,  and  that  persons  sc 
seized  are  irrecoverably  lost,  unlei^  they  are  immediately  relieve 
by  bleeding  and  a  cooler  regimen.  Willan  writes  that  be  hfl 
seen  this  discoloration,  but  thinks  more  lightly  of  it. 

The  eruption  is  aometiraes  greatly  delayed  from  causes  nolj 
quite  manifest.  Excessive  purging  is  thought  to  have  this  effect,' 
or  anything  which  greatly  debilitates  the  system,  hereditary  or 
acquired  unhealfchiness  of  constitution,  or  the  peculiarly  malig- 
nant natiuti  of  the  disease.  The  occurrence  of  the  eruption  is 
therefore  to  be  looked  for  with  anxious  care,  as  the  appearance  of 
it,  even  though  late,  is  lu  iUelf  a  favourable  indication.  fl 

If  the  eniption  suddenly  disappears,  or  "goes  in,"  it  is  no 
less  an  unfavourable  omen,  and  is  apt  to  be  fallowed  by  danger- 
ous results,  diarrhoea,  dyspnoea,  coma,  convulsionB,  all  which 
unfavourable  signs  may  again  disappear  on  the  re-appearance  of 
the  eruption. 

Diagnoaia. — The  diseases  with  which  measles  may  be  confounded 
scarlet  fever  and  some  forms  of  syphilitic  eruptiona  The  diag- 
nostic symptoms  between  measles  and  scarlet  fever  are  numerous; 
for  there  are  many  ditferences,  both  in  tlie  general  course  of 
the  fever,  the  ranges  of  temperature,  and  particular  sympton 
of  these  diseases,  by  which  they  may  readily  be  distinguished 
from  each  other.  Thus,  the  periods  of  the  latency  of  the  poison 
are  different— that  of  scarlet  fever  being  from  two  to  ten  day% 
while  that  of  measles  is  fi-om  ten  to  sbtteen  days.  The  erup- 
tion in  scarlet  fever  seldom  appears  later  than  the  second  day 
of  the  primary  fever;  in  measles  it  is  delayed  till  the  fourth 
day.  In  scarlatina  the  exanthematous  patches  are  large,  and 
the  suiface  they  cover  ample  \  but  in  measles  they  are  not  laiger 
than  flea-bites,  and  when  most  confluent  the  clusters  are  small, 
eometimes  forming  crescentic  patches.     The  colour  is^  also   dif- 
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(mni,  being  of  a  bright  red  in  scarlet  fever,  while  in  measles  ifc 
pjtrtakes  raorc  of  a  pinkish  red  or  raspberry  hue.  The  affections 
ftf  the  mucous  membranes  are  also  different  in  the  two  diseases, 
la  scarlatina  the  tonsib  are  almost  alwayB  greatly  enlarged  and 
uletsmted,  while  in  measles  they  are  little  or  not  at  all  affected. 
Id  acarlatina  the  eyea  are  free  from  coryzsL,  while  in  measles  this 
is  the  most  prominent  symptom.  The  tertiary  actions  of  the 
pdeon  w^  ako  different,  being,  in  scarlatina,  inflammatoiy  affec- 
tions of  the  joints,  and  dropsy;  while  in  measles  they  are  inflam- 
mations of  the  lungs  or  pleura;  and,  lastly,  in  measles  the  fever 
Usually  subsides  on  the  disappearance  of  the  eruption;  but  in 
acRrktina  the  fever  often  continues  many  days  or  weeka  after  the 
eruption  has  run  its  course,  or  till  the  sore  throat  has  healed, 

PrognoBiA. — ^The  mortality  from  measles  greatly  vtiries  in  dif- 
krtni  years.  During  eaeh  of  the  four  years  previous  to  1858  the 
pTojiortion  of  deaths  from  measles  in  evei^  1,000  de^iths  from 
other  causes  has  been,  in  1851,  24107;  1852,  Ubm;  1853, 
11818;  1854,21-463.  Percival  says,  that  out  of  3,807  cases  of 
laeadea,  Dl  died,  or  I  in  40.  Watson  says,  that  in  one  year,  at 
Hie  London  Foundling  Hospital,  1  in  10  died;  and  in  another 
I  in  a  In  the  same  establLshment  in  1794,  out  of  2S  cases 
tiooe  died;  in  1793,  out  of  69  cases,  G  died;  in  1800,  out  of  66, 
^  died :  and  the  aggregate  of  these  data  will  give  ua  an  average 
rf  1  deatli  in  15:  so  that  the  prognosis  in  every  case  of  measles 
i»  favom-able  in  the  firat  instance  The  prognosis,  however,  is 
^W»ore  favourable  in  the  country  than  in  large  metropolitan  towns  j 
^W  it  appeals  by  the  Registrar-Generars  repoi^ts  that  the  pro- 
^Brtion  per  cent  of  the  population  that  died  of  measles  in  London 
^Bzrtach  greater  than  in  England  and  Wales, 

^^Tlie  chief  danger  arises  from  bronchial  and  pulmonary  inflam- 
mation, and   the   danger  of  this  is  greater  after  the  disease  has 
began   to   decline    than   during    its  progress.      An   epidemic   of 
aeaales  occurred  at  Kiel  in  1860.     In  the  fatal  cases  the  chief 
tKoao  of  death  was  a  peculiar  state  of  the  lungs,  which  in  part 
were  collapsed,  with  foci  of  purulent  infiltration  in  various  parts, 
cir  »  condition  of  carniiication.     Intense  bronchial  catarrh  was 
preseutv  extending  to  the  minuter  ramiUcations  of  the  air-tubes, 
bitt  not  of  a  croupal  character  (Virchow^s  Arch,^  vol  xxi,,  p,  66  ; 
Jf€W   St/d^n.   Sooidy    Year-Book,   1861,   p,   132).      In   strumous 
paiiento  measles  may  end  in  the  development  of  miliary  tuber* 
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des  in  the  lungs;  increasing  cough,  emaciation,  and  a  harsh,  djy 
skin  being  the  symptoms  of  such  an  untoward  result 

Croup  sometimes  gupervenes  and  cuts  off  joung  patienta. 
tends  to  be  of  the  fLstbenic  type,  and  is  not  unfrcqoently  preceded 
by  diphtheritic  inflammation  of  the  fauces^  which  graduallj  paaaes 
down  to  the  larynx. 

Dian^hoea  is  another  danger  to  be  encountered.    During  con^ 
valescenco  thei-e  is  a  tendenc}^  to  looseness  of  the  bowels,  bi 
which,  if  moderate,  ought  not  to  be  count^^ractedj  as  it  is  com 
monly  rather  advantageous;    but  if  suffered  to  continue,  tl 
consequences  may  be  fatal. 

Catarrhal  ophthalmia,  if  the  constitution  be  strumous,  m 
also  be  watched  for,  and,  if  possible,  prevented. 

Measles,  in  any  of  the  malignant  fonns  described,  ib  highly 
dangerous;  and  the  danger  is  greater  in  the  old  than  in  the 
young— in  cold  than  in  warm  weather* 

Causes^—Measles  were  first  noticed  at  the  same  time  and  in 
the  same  country  with  scarlet  fever,  and  the  two  diseases  hsve 
subsequently  followed  nearly  the  same  course.  They  now  pre- 
vail all  over  the  world,  are  little  influenced  by  season,  are 
believed  to  be  constantly  In  existence  somewhere,  and  oceaaioa- 
ally  epidemic. 

Measles,  though  incidental  to  every  period  of  life,  are  mool 
frequently  contracted  in  childhood,  when  it  is  difficult  to  trace 
the  effects  of  accidental  circiimstanceSt  so  that  our  knowledge 
of  the  predisposing  causes  is  most  impcrfeci  Both  sexes,  how- 
ever, appear  to  be  equally  liable  to  this  affection.  With  respi 
to  the  influence  of  season,  it  is  genemlly  su]iposed  that  mcasi 
break  out  most  readOy  in  the  beginning  of  winter,  increase 
the  vernal  equinox,  and  tlien  tend  to  subside  towards  the  summer 
solstice.  The  deaths,  however,  from  this  disease,  registei'ed  m 
England  and  Wales,  show  that  the  influence  of  season  is  exceed- 
ingly trifling. 

Propagatioa  of  the  Dieeaae  by  Direct  CommimicatioE  and  Infecticm, 
— It  is  admitted  by  all  authors  that  a  patient  labouring  under 
measles  generates  a  poison  which  may  be  communicated  directly, 
or  which  may  contaminate  the  atmosphere  with  an  impalpable 
poison.  Like  scarlatina,  measles  is  thus  eminently  communicable; 
and  in  like  manner  no  susceptible  person  can  remain  in  the  same 
room^  or  even  in  the  same  house,  with  an  infected  person^  without 
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hazard  of  taking  the  disease.     In  the  year  1S24  it  was  inaported 
into  Malta  by  some  children  belonging  tt>  the  95th  regiment,  and 
Bpread  extensively  io  that  island,  so  that  many   natives  died 
This  circumstance  was  the  more  reniarkable^  as  measles  had  not 
beeo  in  the  island  for  many  years.     The  hifictvng  distance  of  this 
foiaon,  it  will  be  plain  from  what  has  been  stated,  must  be  con- 
iidemble;  indeed,  it  is  often  very  difficult  to  isolate  the  disease 
in  public  Bchools,  or  other  lai^  establishments,  where  it  some- 
times appears. 

rL  The  fact  of  measles  being  comranoicable  has  often  been  proved ; 
^"  ktsome  difference  of  opinion  exists  as  to  the  possibility  of  com- 
municating the  disease  by  inoculation.  Healthy  children  have 
been  inoculated,  cither  by  blood  drawn  from  the  arm  of  a  patient 
iuffering  from  measles,  or  with  senmi  taken  from  the  vesicles 
vhieh  are  occasionally  found  intermixed  with  the  emption, — en 
experiment  winch  appears  to  have  been  first  made  by  Dr  Home, 
with  a  view  of  producing  a  mild  disease ;  but  as  no  such  result 
fe»s  been  obtained,  the  practice  has  been  al}andoned*  Many  trials 
of  ibis  kind  have  failed  to  produce  the  disease,  yct^  on  the  whole, 
ftwsoesaes  are  sufiiciently  numerous  and  varied  to  warrant  the 
iWement  that  a  specific  poison  communicates  the  disease* 

Tbis  disease  is  also  propagated  by  fondtes.  The  strictest 
deiuftastration  of  this  fact  is,  that  the  disease  has  been  communi- 
ctlad  by  direct  application  of  substances  impregnated  with  the 
vims  in  the  attempts  to  inoculate  the  diseaise;  it  is  also  proved 
i'y  the  fact  that  cliildren's  clothes,  sent  home  in  boxes  from 
fidiook  where  the  disease  has  raged,  communicate  the  disease ; 
*6d  also  by  the  same  circumstance  i^esulting  when  susceptible 
children  have  kin  in  t!ie  same  beds,  or  in  the  same  room,  shortly 
aft^r  it  has  been  occupied  by  patients  suffering  from  the  disease. 
Cold  weather  appears  favourable  to  the  development  and  propa- 
gation of  measles.  No  age  is  exempt,  fi'om  the  ftetus  in  the 
womb  to  the  second  childhood  of  old  age ;  but  it  is  n>uch  more 
fejuent  in  chOdreu  than  in  adults,  and  tliere  are  few  who  have 
tir>t  an  attack  of  measles  at  some  period  of  life. 

Tbe  morbillous  poison  having  once  produced  its  specific  efFecta, 
to  ft  general  principle,  leaves  the  patient  exempt  from  all  liability 
to  a  aecond  attack.  This  law  may  be  considered  as  proved  both 
by  Willan  and  Rosenstein^ — the  former  affirming  that,  after  an 
ittention  of  more  than  twenty  years  to  eruptive  compkinta,  be 
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had  not  met  with  an  individoal  who  had  twice  bad  "febrik 
rubeola ; "  while  the  latter  states  that,  in  a  practice  of  forty-fooi 
years,  he  had  met  with  no  instance  of  a  second  infection.  There 
arc,  however,  occasional  exceptions  to  the  rule.  One  variety  d 
this  disease — namely,  the  rubeola  sine  eatorr&o— is  supposed  to 
afford  no  protection  against  an  attack  of  the  rubeola  vulgarU 
There  are  many  exceptions,  however,  to  the  non-susceptibility  ol 
persons  who  have  passed  through  the  rubeola  vulgaris;  tot 
Burs«riu3.  Robedieu,  Home,  Baillie,  Rayer,  and  Holland,  have  ill 
seen  instances  of  a  second  attack  of  the  measles  in  the  aune 
individual 

The  period  of  Latency  of  the  poison  of  measles  is  determined  to 
vaiy  fiv^m  ton  to  sixteen  da\^  It  seems  also  ascertained  tint 
the  speoitic  poison  of  measles  is  generated  as  soon  as  the  primaij 
fever  is  estaUisheil,  and  before  the  eruption  appears^ 

Treatment — The  nature  and  o^urse  of  measles  differ  from  sculei 
fever  not  only  in  the  fever  being  much  less  depressing  bat  in 
running  a  shoner  and  more  certain  course,  and  in  having  no 
tendency  to  terminate  in  ulcerations  or  mortifications  of  the  aidn. 
The  constitution  during  measle:)  is  little  impaired  by  the  skoit 
continuance  of  the  disease,  and  consequently  admits  of  a  mm 
strictly  ;u:tif  hl.>jr^^tic  treatment 

As  no  anud'.ce  Ls  known  t*>  the  poison  of  the  measles,  tbe 
diseaso  must  mn  its  ccurse.  The  rule,  therefore,  is  to  interfen 
as  Ii:cle  as  r-'ss;ble  as  locig  as  the  disease  is  pursuing  its  nonnal 
cv'ur^e.  :ir.d  niTi-rvIy  co  actempc  to  mcderabe  and  subdue  symptomi 
when  chi-y  thrvares.  .^.ir  j^r 

Tbe  r\.  -r/y,  -i'i«<  vtuzrric  Ls  usually  of  such  a  naild  form  m 
to  rvi:u:rv  r.-;  -cJiTir  treatmenc  :han  a  milk  diet,  the  customai} 
a::ea:ivc  :.  ihe  c»:wt*L*.  an^i  die  preventioa  of  exposure  to  oolc 
ar.i  w^i*:.  JInusl-rs  will  nvC  bear  exr*:«ure  of  tLe  sorfioe  of  thi 
Kvly  ;u-  ,vr.'.  ^^^^  w^^H  j^j  rltier  sc-arlaciiia  or  smaH-pox,  on  aocoasl 
oc  :L«:  c^:a:  tczi-i-fr^-ry  ^>  br.cciiiiu  and  paimon*ry  in*^^-*'****"* 
^'■- .;  l-z  zi.:sc  :li.:rci-  re  re  wjbsched  ci^hc  and  day  to  prevail 
:.  ;.*u  .y-'.\c  izo-Virrc.  xnd  scet.'iLkL  .:are  most  he  taken  to  tvok 
,\y»  sLir:  :.'  ,vii  i^rizc  vxav-xlesceactL  la  die  ttkOfi^illi  mitknt 
:/<:  J-  ::^''.  :L:e  :r-:-.;vT.:  v  1X11:^^:^,  lad  the  Hxsavy  catarrhal  srmp 
:<  iv..s  ^v  :..;i  j^-  ^  sicrilly  j::*^^^:  :je  primary  fever,  rendtf  medicik 
Aisj^iU::--^  :iev:ts{?ary  :t  oi  liie  ir«  m&:aiidas  of  the  attack  Tbi 
4^\a:jiv:u.;  .£  lii^^sc  syu'ccoiis.  acw^v\£r,  aa*!  also  of  the  en^itivi 
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Bige,  as  long  as  tbe  patient  coiitinues  free  from  amy  serious 
■Sammatorj  affection  of  the  lungs,  need  not  neeassajrily  be 
Blive,  it  beiDg  suffit-ieat  to  alleviate  the  cough,  allay  the  vomit- 
ing, and  check  the  cafearrb  by  sorae  of  the  large  dags  of  saUne 
laxatives,  lintseed  tea^  or  mucilaginous  mixtures,  to  which  anti- 
nmuil  it*tRe  may  be  added,  if  nece.ssary,  as  a  diaphoretic,  and  to 
subdue  high  vascular  action.  In  making  a  selection  from  these, 
ttie  physician  must  be  principally  guided  by  the  state  of  the 
loveh  and  the  condition  of  the  stomach  of  the  patient.  If  the 
bwels  be  constipated,  the  milder  purging  salts,  as  the  sulphate 
0/  magnmiat  are  to  be  preferred.  On  the  contrary^  if  the  patient 
be  |>!iiged,  and  the  vomiting  distresBing,  a  neutral  mixture  or 
effervescing  draught  will  be  found  most  beneficial  Tliere  are 
Eflaoy  pei^oos  in  whom  the  cough  and  catarrh  are  the  most 
urgent  ej'tnptoms;  and  in  such  cases,  if  the  stomach  be  quiet,  tlio 
liqu43T  amrrioniGB  acetatis,  in  half  ounce  doses,  combined  with 
tmphor  miaium,  from  its  more  powerful  action  on  the  skin»  la 
W  excellent  substitute-  Another  remedy,  equally  or  perhaps 
Slffl  more  useful,  Ls  ipeocicuaiilui,  of  which  from  one  to  two  grains 
ttay  be  given  every  four  or  six  hours.  Some  practitioners  prefer 
ifttimony  to  ipecacuanha,  but  antimony  appears,  at  least  in  large 
"IcseSs  to  act  in  sorae  instances  perniciously  on  the  lungg. 

The  treatment  which  has  been  specified  is,  in  most  cases,  all 
tkt  is  necessary  throughout  the  whole  course  of  the  disease; 
i^ftd  the  greatly  extended  experience  of  Willan  hardly  enabled 
tiiiu  to  enlarge  it.  He  was  of  opinion,  however,  that  an  emetic, 
given  on  the  second  or  third  evening,  smuewhat  alleviated  the 
violence  of  the  catarrbal  symptoms,  and  contributed  to  prevent 
tbe  diarrhoea  which  usually  succeeds  measles.  An  emetic  is 
<^pecia]ly  useful  if  the  disease  be  threatened  with  croup  as  a 
complication.  During  the  eruption,  ho  adds,  "I  have  not 
^^berved  any  considerable  effect  from  antimonials  or  otljer 
Hnhor^ties,"  Bathing  the  feet  every  evening  seems  a  more 
Teueficial  application.  Emulsions  and  mucilages  afford  but  a 
feeble  palliation  of  the  cough  and  difficulty  of  breathing  With 
nespect  to  opiates,  they  are  not  generally  advisable:  in  the  early 
stages  especially,  according  to  Willan,  opium  produces  an  increase 
of  beat  and  restlessness,  without  conciliating  sleep. 

The  catarrhal  symptoms  are  frequently  accompanied,  even  in 
Ifae  very  earliest  days  of  the  disease,  with  much  bronchial  inflam- 
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mation,  and  sometimes  with  pneumonia  j  or  these  affections  may 
occur  at  any  later  period,  after  the  decline  of  tlie  eruption,  from 
the  tenth  to  the  twelfth  day  of  the  attack  Although  ex|>erieiico 
has  shown  that  bleediog  may  be  practised  with  impunity  in  the 
very  first  onset  of  the  disease,  or  at  any  subsequent  stage-,  if 
the  constitution  of  the  patient  m  otherwise  good,  yet  it  m  very 
rarely  necessaty  to  bleed  Ijefore  the  subsidence  of  the  eruption; 
for,  if  w*e  wait  that  event,  we  "usually  find  the  puLse  become 
moderate,  and  the  uneasy,  laborious  respiration  tenninate  in 
twenty-four  hours,  TJiis  oppressed  breathing  is  common  to  other 
eruptive  fevers;  and  if  it  were  universally  to  be  considered  as 
an  indication  for  bleeding,  the  practice  would  often  be  more 
fatal  than  the  disease"  (Willan).  If,  however,  pneumonia  be 
threatened,  blood  should  be  fi^eely  but  not  extravagantly  taken 
for  it  should  be  remembered  that  although  some  children 
the  loss  of  blood  w*ell,  yet  that  othei^  are  long  in  recoverinj 
fix>m  it,  even  when  the  quantity  drawn  is  small.  In  children, 
then,  below  ten  years  of  age,  when  it  is  considered  necessary 
to  w^itbdraw  blood  from  them,  it  is  more  prudent  to  take  blood 
frequently,  and  in  small  quantities,  than  in  a  large  quantity 
at  once.  We  should  likewise  be  content  with  moderating  the 
symptoms ;  for,  as  the  inflammation  depeudii  on  a  morbid  poison, 
it  has  a  course  to  run,  and  does  not  admit  of  a  cure.  The 
bleeding  should  also  be  more  moderate  during  tlie  eruption  than 
after  it;  for  we  have  a  right  to  look  for  a  diminution  of  all  the 
Byraptoms  as  the  eruption  naturally  disappears.  If  pleurisy 
alone  supei-venesj  leeches  or  cupping  to  the  chest  will  be  suffi- 
cient, without  venesection.  Blisters,  ipecacuanha,  and  mercury 
are  amongst  the  best  aJjuvmitla  to  bleeding  in  severe  casea 
Mercury  is  best  used  in  the  form  of  friction  with  blue  ointment 
over  the  chest,  a  little  croton  oH  being  added  to  promote  its 
absorption  (Andcew  Anderson),  In  mses  where  miliary^  tul>crt*Ie 
may  be  suspected  to  grow,  good  results  have  been  obtained  from 
quinine,  nutritious  diet,  and  wine.  In  the  Kiel  epidemic  already 
noticed,  leeching  and  emetics,  employed  moderately,  were  un 
successful;  hut  the  alternate  appUciition  of  towels  dipped 
hot  and  cold  water  had  verj'^  good  effects,  but  requii'ed  to  be  coi 
tinued  for  horn's  or  daj's.  The  disease  was  very  jjrone  to  rek 
and  never  pursued  the  typical  course  of  a  simple  pneumoniik 
Duriug  the  whole  course  of  measles  it  is  necessary  to  enjoin 
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an  abstinence  from  all  animal  food,  and  to  limit  the  patietii  to  a 
low  diet  and  to  slops.  The  chainber  should  be  of  a  moderata 
teni|jerature  (GO''  Fahr.),  not  subject  to  any  sudden  change  from 
hea^t  to  cold,  and  the  strictest  cleanliness  should  be  observed. 
With  a  view  to  protect  the  eyes,  the  room  should  be  kept  dark, 
BO  that  the  patient  may  be  prevented  reailing,  or  using  liis  eyes. 
In  large  establishments  separation  is  necessary,  to  prevent  spread- 
ing of  the  diJiease,  if  possible.  Shoald  the  eruption  disappear  or 
be  retarded,  and  untowBjd  symptoms  appear,  such  s3Tnptoraaj 
must  be  earefuUy  studied,  a.^  prompt  measures  may  be  deniandeM 
wiUi  the  object  of  bringing  the  eruption  "out,'*  and  subduing 
Inti^rnal  iiritation  or  infianmiaticm,  A  most  efficient  help  is  the 
hot  or  vajxjur  bath.  Warm  drinks  may  also  be  given;  and  if 
them  are  no  bronchial  symptoms,  or  evidence  of  cerebral  oppres- 
siori,  a  dose  of  compound  powder  of  ipecacuanha  will  be  of 
service,  proportioned  to  the  age  of  the  patient 

When  convulsions  occur  in  children,  hot  foot  baths  j^metimeM 
give  relief,  as  well  as  sinapisms  to  the  limbs ;  after  which,  if  they 
do  not  subside,  blood  must  be  taken  by  leeches  from  the  temples; 
and  it  in  in  all  cases  necessary  to  determine  the  most  probable 
saarce  of  the  irritation,  giving  rise  to  the  convulsions — i,  e,, 
whether  they  depend  upon  the  specific  poison  of  the  disease^ 
upon  dentition,  or  upon  intestinal  irritation  or  cerebral  disorder. 
I>iaiThoea  should  not  bo  checked  suddenly,  but  kept  under 
control 

SCARLET  FEVEU^Scarlaiina, 

BefinitioiL^ — A  febrile  disease,  the  j)rodiwt  of  a  specific  pois&n.^ 
which  is  reproduced  during  the  progress  of  the  affection.  On  the 
0eeotid  duy  of  the  illnms,  or  smnetimes  later^  a  scarlet  efflorescence 
gefitralhj  appmrs  on  Hue  fmices  and  pharynx,  and  on  the  face 
and  neck,  vjhkh  spreads  over  the  whole  body,  and  cmnmonly  ter- 
fninatea  iti  desquamaii(m  from  the  fifth  to  the  aeventh  ciay.  The 
/ever  is  accanipanied  witli  an  affectwn  of  the  kidneys,  often  with 
mmre  disease  of  tfie  throat,  or  of  8ome  iftienud  organ,  and  is 
Bimtetinies  follmmd  by  dropsy.  Tlie  di^eaae  ruiw  a  definite 
caurse,  and  as  a  ride  occurs  only  onc4  during  life, 

Pathology  and  Symptoms  of  the  Diaease  in  its  Varied  Forms.— 
Afler  a  definite  period  of  latency,  the  peculiai*  poison  of  scarlet 
fever  inducea  a  disorder   of  the   blood,  which  is,  in  the  first 
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liwlimoe,  made  manifest,  by  a  fthrih  stale  and  a  disturhed  mndi^ 
tWH  of  the  grtai  nervous  ceiUres,  The  primary  fever  having 
bated  for  one,  two,  or  three  days,  does  not  entirely  subside,  but 
the  aecondary  actions  of  the  poison  are  set  up  as  a  peculiar  erup- 
tion, preceded,  followed,  or  acoompanied  by  a  sore  throat.  The 
eruption  nins  a  course  of  from  six  to  eight  days,  but  the  duration 
of  the  affection  of  the  thi'oat  is  more  indefinite,  and  varies  from 
eigbt  to  twenty,  or  more  days.  The  fever  continues  during  the 
eruption,  and  as  long  as  the  soro  throat  exists;  but  this  being 
terminated,  it  subsides,  and  the  disease  is  ended  In  a  fei 
instances,  however,  tertiary  results  succeed,  as  dropsy  or  inflaii] 
mation  of  the  joints,  diseases  quite  as  formidable  as  any  wbici 
had  preceded  them.  As  in  ortlinary  fever,  the  poison  of  scark 
fever  acts  on  the  brain  and  its  membranes,  often  causing  thi 
nsnal  forms  of  inflammation  of  those  parts,  modified  in  thei 
course  and  effects  by  the  nature  of  the  specific  febrile  disease. 

That  fever  precedes  the  specific  actions  of  the  skin  in  this 
disease  is  so  general  a  rule  that  it  luis  few  exceptions;  and  the 
pyrexia  has  been  occasianally  so  severe  as  to  destroy  the  patient 
before  the  more  specific  lesions  of  the  disease  have  been  set  up. 
Dr,  Andrew  Anderson  writes  that  be  htis  seen  death  take  plaee  it 
six  hours  from  the  commenceraent  of  the  disease — the  child,  it 
fact,  dying  poisoned  (Oa  Fever,  p*  77).  In  suddenness  of  clang 
it  thus  approaches  yellow  fever  and  chf^lera*  Again,  the  mlfl 
that  the  great  specific  action  of  the  poison  is  expended  on  thi 
skin,  causing  the  specific  eruption,  has  veiy  few  exceptions, 
this  eruption  there  are  several  forms,  such  as  miiooth,  ptpulom^ 
phlyatwnoid  or  vesicular.    These  are  all  evanescent  after  death. 

In   the    smooth    eruption    the  surface  of  tlie   inflamed  nkii 
presents  no  inequality  either  to  the  sight  or  touch.     The  sairla^ 
tiria  papulosa  has  an  eruption  in  which  the  papillie  of  tlie  skinl 
are  enlarged,  and  the  appearance  is  that  of  roughness,  or  "  goose- j 
skinned."    The  third  form  is,  when  the  eruption  is  accompaniedi 
by  a  number  of  vesicles  filled  with   serum,  which   ultimately 
shrivel  up  and  desquamate* 

Whatever  the  ultimate  form  of  the  eruption  may  be,  its  first 
appearance  is  by  innumerable  small  bright  i-ed  puncta,  dots,  or 
maculae,  separated  by  interstices  of  healthy  skin.  These  puncta 
or  maculae  are  at  first  very  minute  points  all  over  the  affected 
parts  of  the  skin,  which  are  iiBually  more  or  less  rough  to  the 
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touch ;  but  they  quickly  become  confluent,  so  that  in  a  few  hours 
tlic  redrie^  becomes  gefieml  over  the  parts  attacked.  The  colomv 
in  ordinary  cases,  is  in  the  first  instance  a  bright  red^  like  that  of 
a  lioiled  lobster,  but  on  the  decline  of  the  disease  it  V>ecomea 
deeper,  and  more  resembles  that  of  beet-root,  while  in  severe  cases 
it  is  of  a  pink  bhish,  rather  than  a  scarlet  efflorescence^  or  it  may 
be  Kvid.  and  intermixed  with  petechiie.  But  whatever  tint  the 
eruption  may  assume,  it  has  this  peculiarity,  that  it  disappears  on 
pressiire,  and  again  returns  from  the  peripheiy  to  tlie  centre  on 
that  pressure  being  removed.  The  colour  m  also  always  brighter 
and  more  vivid  in  the  flexure  of  the  joints^  and  about  the  hips 
mnd  loins,  than  over  the  rest  of  the  body.  A  sign  of  scarlatina, 
in  connection  with  the  eruption,  has  been  descrilied  by  Bouchut 
as  pathognomonic.  It  consists  in  an  iuduring  white  stripe,  pro- 
ducf^d  by  pressure  with  any  hard  substance  on  the  skin  occupied 
by  the  eruption.  This  phenomenon  is  ascribed  to  an  increase  of 
the  contractile  power  of  the  cupillarics,  and  wtiich  is  ]iroiMjrtionate 
to  the  intensity  of  the  disease,  the  i^gularity  of  the  eruption, 
and  the  amount  of  vital  power  {Sf/deii.  Sockh/  Year-BooJc, 
1861,  p.  1*J0).  The  termimition  of  this  inflammation  is  generally 
by  desquamation  of  the  cuticle,  and  the  desquamation  begins 
with  the  decline  of  the  eruptioo;  and  is  usually  completed  by  the 
end  of  the  second  week,  unless  it  is  longer  delayed  by  successive 
crops  of  eruption,  and  consequent  succession  of  exfoliations. 
There  is  no  fever  in  which  this  phenomenon  is  more  conspicuona, 
A  few  days  aftt^r  the  commencement  of  the  desquamation, 
albumen  may  be  detected  in  the  urine  in  small  quantity,  wliich 
OQtittnues  to  be  given  oft'  for  several  days,  along  w^th  a  considt?r- 
able  amount  of  epithelium  fi-om  the  uriniferous  tubulesi  (Del  J, 
W.  Beobik).  There  are  also  cusi^a  in  wliich  the  albuminuria  is 
associated  with  ana^mrca;  and  three  stages  have  been  recognized 
in  which  this  complication  occurs  :^ — (1.)  A  febrile  8tiige,  chai'- 
aeterized  by  fever  of  an  intermittent  character,  and  by  mpid 
serouB  extravasation  and  infiltration;  (2.)  A  chronic  stage,  in 
which  the  aftectlon  follows  a  slowly  progre&sive  course;  (3.)  Afl 
period  of  resolution  (Hamburger).  Such  cases  sometimes  tei>4 
minate  by  ui^mic  symptoms  and  convulsions.  An  unusual  casa 
of  this  nature  has  been  recently  recorded  by  Biermer.  It  haji- 
pened  with  a  boy  five  years  and  a  half  old,  and  ended  fatnlly  on 
tlie  thirty-fifth  day.     No  urine  waa  passed  for  lOS  hours  bel^^eu 
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the  twenty-first  and  the  twenty-sixth  days  of  the  diseaBe,  ana 
estreniely  little  for  five  days  more.    Yet  during  these  t^a  day^ 
there  were  no  uiTemic  sympt-oms,  nor  any  notable  dropsy.     The 
unemic  symptoms  first  s<^t  in  after  the  urine  began  to  be  secreted 
freely,  and  it  wfis  but  slightly  albuminous  (Syden.  Society  Yea 
Book,  1861,  p.  21 B.)     Occa^sionally  the  sqnaniw  of  the  cuticle 
so  large  as  to  preserve  entire  the  whole  epidermis  of  the  palms 
the  hands  and  of  the  soles  of  the  feet.     Frequently,  however,  tlie 
material  of  desquamation  is  furfuraceous  or  scaly.    Fnink  has  seen 
the  euticukr  squamse  come  away  with  the  hair,  nails,  and  even  with 
ffei^icce  att^iched.     In  a  few  instances  the  termination  is  by  uker- 
ation  and  sloughing  of  large  portions  of  the  integument. 

Whatever  may  be  the  colour  or  description  of  the  eruption, 
does  not  attack  all  parts  of  the  body  simultaneously,  but  appi 
partially,  or  in  a  succession  of  crops^  the  order  of  which  may  be 
stated  as  follows: — On  the  first  day  it  spreads  universally  over 
the  face,  neck,  and  iipper  extremities ;  on  the  folIoT^nng  day  over 
the  trunk,  but  is  less  general  on  the  back  than  on  the  a>>domenJ 
and,  lastly,  on  the  third  day,  it  has  extended  ii^lf  over  th( 
lower  extremities.  The  duration  of  eajch  crop  is  about  thi'ee  day^l 
when  it  disappears,  and  in  the  order  of  attack,  falling  from  the 
head  and  upper  extremities  on  ttie  fourth  day;  from  the  trunk 
on  the  fifth  day;  and  from  the  lower  extremities  from  the  sixth 
to  the  eighth  day.  The  order  of  attack,  however,  which  has  been 
mentioned  is  not  constant,  for  in  somo  few  instances  the  eruption 
appears  fii*st  on  the  trunk  and  lower  extremities,  and  only  ozi^ 
the  second  day  very  faintly  on  the  face  and  upper  extre-mitieai|| 
The  disease  attains  its  heigh t^  and  the  fever  maintains  its  course^ 
usually  from  the  fifth  to  the  ninth  day,  when,  in  favounibli 
cases,  continuous  defervescence  sets  in,  and  all  the  sjTnptoti 
begin  to  declina  The  fever  does  not  subside  on  the  appearanc 
of  the  1^1,  as  is  the  CAse  with  small-pox,  but  continues,  wit 
various  degrees  of  violence  and  ranges  of  teniperature,  through- 
out its  progress.  The  pulse  is  often  120  to  130  in  a  minutai 
and  sometimes  beats  with  considerable  force.  The  skin  frequently 
indicates  by  the  thermometer  a  temperature  of  105"*,  106",  or 
even  112^  Fahr.;  and  it  is  dry,  with  a  sensation  of  burning  hmm 
till  alxjut  the  third  day.  From  the  third  to  the  ninth  day  ihM 
range  is  maiutained  between  103  8°  and  102■9^  and  begins  im 
subside  about  the  tenth  day,  after  which  the  defervascenca  ll 
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eontiiiTiotis.     The  difference  in  these  respects  between  Bcarktina 
and   measles   may  be  appreciated   at  once  by  a  glance  at  the 
sunt  and  the  diugium  given   of  measles,  and  comparing  it 
K^  the  following,  which  shows 
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^^  There  is  no  remarkable  increase  of  feTer  heat  preceding  com- 

H^te  defervescence;  and  after  the  exanthema  has  reached   its 

^Baxiinnm,  the  decrease  of  temperature  proceeds  by  no  means 

rapidly.     The  commencement  of  the   decrease  may  be  marked 

by  a  few  decided  and  rapid  falls;  but  its  farther  fall  is  decldedij 
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lingering,  and  is  even  sometimes  interrupted  by  small  increases 
of  temperature,  so  that  the  whole  process  of  defervescence 
occupies,  as  a  rule,  from  five  to  eight  daya  It  is  only  in  veiy 
mild  or  anomalous  cases  that  the  temperature  rarely  exceeds 
101*8''  Fahr.;  and  these  cases  sometimes  show  a  rapid  defer- 
vescence,, completed  in  a  single  night.  It  is  essentially  a  short 
fever,  the  ranges  of  temperature,  according  to  Dr.  Sidney  Ringer, 
forming  cycles  composed  of  a  variable  number  of  days,  generally 
of  five;  a  fall  of  temperature  taking  place  on  the  6th,  10th, 
or  loth  day  of  the  disease  (Jfed.-C7iir.  Society  Trans,^  28th 
January,  18G2). 

The  poison  of  scarlatina  as  frequently  falls  on  the  mucous 
membranes  of  the  eyes  and  nasal  fossse,  and  excites  a  similar 
eruption  over  those  parts,  a^  on  the  skin,  at  first  consisting  of  a 
distinct  punctated  or  dotted  appearance,  which  changes  in  a  few 
hours  to  one  of  diffuse  redness.     The  inflammation  of  the  ocular- 
membrane,  however,  has  this  peculiarity,  that  it  does  not  distres^^ 
the  sight,  for  the  eye  bears  light  without  inconvenience,  and  ic::^ 
no  case  is  it  combined  with  coryza.     Neither  is  sneezing  a  coi^  ^ 
sequence  of  the  affection  of  the  nasal  membrane ;  and  only  in    ^ 
few  severe  cases  is  there  any  discharge  from  the  nostril.    As  tt>^ 
erujjtion  attacking  these  parts  generally  appears  with  the  fir^^ 
crop  of  tlie  exfintfiema  of  the  skin,  so  does  it  generally  die  awo.jr 
witli   the   cutaneous   eruption.     This  inflammation  usually  ter- 
minates l)y  resolution ;  but  in  a  few  instances  the  alse  of  the  nose 
ulcenite,  and  sometimes  mortify. 

Tlic  lingual  and  buccal  mucous  membranes  are  also  often  the 
seat  of  a  similar  exanthema,  presenting  nearly  the  same  appear- 
ance as  in  other  parts.  The  papillae  of  the  tongue,  however,  are 
singularly  elongated  and  enlarged,  and  stand  up  salient  and  erects 
and  of  a  deep  scarlet  colour,  above  the  thick,  white,  creamy 
mu(*ou.s  fur  which  coats  the  lingual  membrane ;  and  henoe  the 
tiTin  "  sti-awbeiTy  tongue,"  from  the  supposed  resemblance  to 
tlir  exterior  of  a  strawberry.  The  tip  of  the  tongue  is  of  a 
vivid  red,  through  development  of  the  papillae.  By  and  by 
tliti  fur  falls  off,  and  the  whole  dorsum  of  the  tongue  is  then 
left  clean,  red,  and  raw-looking.  Tliis  affection  lasts  longer 
than  that  of  the  eyes  and  nose,  and  usually  terminates  by 
resolution,  although,  in  a  few  instances,  the  buccal  membrane 
ulcerates  and  morti&ca. 
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Tlie  sore  throaty  or  inflammation  of  the  faucial  membrane, 
iboiigh  not  bo  constant  an  affection  as  that  of  the  skin,  yet,  wliea 
it  does  exiBtj  it  is  often  of  ranch  longer  duration,  and  is  a  much 
mofe  gmve  disease.  It  may  either  precede  all  the  other  symp- 
toms, or  it  may  occur  at  any  period  of  the  fever  Tliis  in  flam- 
matlon^  at  first  puncUit^d,  then  diffused,  usually  runs  into 
ulceration,  and  the  character  of  the  ulcer  is  so  completely  in 
unison  with  the  state  of  the  coaytitution  as  to  enable  lis,  accord- 
iug  as  it  m  slight  or  severe,  to  divide  scarlatina  into  two  great 
varieties — namely,  into  ^^mxtrlatina  mitim''*  and  '^smrlutina 
graviory  The  first,  or  sthenic  foiTa^  is  marked  by  a  greatly 
enlarged  or  swollen  state  of  the  tonsils,  which  are  of  a  vi\id  or 
bright  red  colour;  and,  wlien  ulcemtion  takes  place,  the  ulcers 
are  seldom  deep,  or  the  sloughs  slow  to  come  away,  but  usually 
they  separate  about  the  fifth  or  sixth  day;  so  that  in  raild  crises 
the  sore  throat  is  heiilcd  about  the  eighth  or  tenth  day,  and  in 
more  severe  ones  about  the  tiffceenth  or-liwentieth.  In  malignant 
cases,  or  in  mnrlatina  giUviOi%  the  tonsils  are  much  less  tumefied 
and  enlai^ed,  but  much  more  loaded  with  blood,  and  of  a  deeper, 
and  sometimes  of  a  Uvid  colour.  The  ulcers,  also,  are  deep  and 
fonnidabk%  and  the  sloughs  are  thrown  off  later  in  the  diseaae. 
They  are  likewise  slow  to  heal,  or  not  till  the  end  of  three  weeks, 
»nd  in  severe  cases  not  till  four  or  even  six  weeks  have  elapsed, 
dnring  which  period  the  fever  continues,  and  the  patient  remains 
in  considerable  danger 

The  inflammation  of  the  throat  is  not  limited  to  the  tonsils, 
but  §j^nds  over  the  fauces  generally  and  uniformly,  or  symmet- 
on  either  side,  as  is  common  with  blood  diseases.  It  may 
nd  to  all  the  neighbouring  parts,  and  an  abscess  may  fonn  in 
harynx,  or  pus  may  issue  firam  the  ears.  The  t^^tnpanum 
en  eroded,  and  in  a  few  instances  the  inflammation  has 
ext^Md  to  the  larynx,  and  the  patient  him  died  of  croup, 
Betsi^ltbese  disorders,  the  glands  of  the  neck  often  enlarge  and 
!y  suppurate,  and,  singular  to  say,  sometimes  not  till 
sore  throat  has  headed,  and  sometimes  when  there  has 
been  no  previous  affection  of  the  throat,  as  if  these  parts  were 
the  seat  of  a  specific  action  of  the  poison.  GUndular  swellings 
on  both  sides  of  the  neck  are  not  unfrequent,  and  have  been 
deacribed  as  *Hhe  scarlatinal  bubo"  (Tbousseau),  They  maybe 
the  beat  and  most  accuiate  index  of  danger  in  the  later  period 
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of  scarlatina,  in  bo  far  as  the  danger  depends  on  the  Bom  ihr^SU 
and  on  tbe  putrid  infection  of  the  blood  (septicaemia)  whionl 
accompanies  it  (W.  T.  Gairdner,  GUniml  Medieim,  p,  193).  I 

The  inflaminatioa  of  the  cutis,  as  atao  of  the  buccal  mucous  j 
membrane,   is   usually   accompanied    by  some    inflammation   of  j 
the  submucous  ou  subcutaneous  areolar  tissue.    This  aifectiouJ 
takes  place  as  soon  as  the  msh  appears,  and  can8es  the  bands  1 
to  swell,  so  that  the  patient  is  unable  to  bend  bis  fingers,  and 
his  face  becomes  tumefied  and  [minfuL     In  mild  cases»  however, 
the  serum  eflused  is  absorbed,  and  the  disease  terminates  with- 
out any  unpleasant  consequences;  in  severe  cases  it  has  a  tend- 
ency to  tciTxiinate  in  ulceration  or  in  mortification.     In  children 
the  toes  of  one  foot  have  been  known  to  slough  off;  and  in  some 
the  integuments  of  the  leg  have  mortified  from  the  knee,  to  the 
foot;  while  in  others,  mortification,  commencing  in  tbe  upper  lip, 
has  been  known  to  spread  till  one-half  the  cheek  was  eaten  away. 
Some  have  been  known  to  die  of  mortification  of  tbe  rectum,  and 
others  of  a  similar  afiectioa  of  tbe  pudenda. 

Such  are  the  primary  and  secondary  affections  of  scarlatina;  but 
this  poison  has  also  eome  tertiary  actions,  giving  rise  to  dropsy,  as 
well  as  affecting  the  synovial  membranes  of  the  joints. 

Tbe  dropsy  which  sometimes  occurs  after  scarlet  fever,  usually 
commences  between  tbe  fifteenth  and  twenty-third  days  of  the 
disease,  and,  almost  uniformly,  not  till  after  all  the  other  symp- 
toms have  subsided.     The  patient  is  liable  to  it  during  desquama- 
tion, as  already  mentioned,  and  for  a  considerable  time  aftei-Avards. 
It  begins  with  ana^rca  of  the  face,  and  afteiward**  of  the  hands 
and  feet.     In  some  instances  tbe  anasarca  is  universal,  tbe  whole 
areolar  tissue  of  the  IxKly  filling  so  rapidly  as  sometbnes  to  desitmy 
tbe  patient  in  a  few  hours,  the  cavities  of  tbe  chest  and  abdomen  ] 
fi^equently  filling  at  the  same  time.     According  to  the  observation 
of  Dr.  Wood  and  many  others,  it  has  occuiTed  more  frequently 
after  mild  than  severe  casea    Its  forms  are,  therefore,  anasarca, 
ascites,  hydTotho^^ax,  hydvo-iyeTieavdiwm,  and  even  hydiveephalus;  h 
but,    in   whatever  form,   heaviness  approaching   to   stupor  is  &  ^ 
common  attendant     During  tbe  progress  of  the  fluid  effusion, 
oedema  of  tbe  glottis  must  be  watched  for  and  relieved.    The 
dropsy  is  generally  accompanied   with   scanty   and   albuminous 
urine :  and  although  the  presence  of  albumen,  without  diminislieii       . 
secretion,  is  almost  a  regular  phenomenon  in  tbe  course  of  the  ^M 
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ilsea^,  independent  of  di-opsyj  as  shown  by  Dr,  Jamos  W.  Begbiej 
f^t,  if  the  urine  become  higbly  albuminous  and  diminished  io 
juanfcity^  the  dropsical  complications  may  be  appreheoded  (Edin. 
'Med.  Jotirnai,  Jan.,  1849,  aiid  Oct.,  1852), 

Moi*e  or  less  congestion  of  the  kidneys  occurs  in  every  case  of 
scarlet  fever,  although,  like  the  sore  thi'oat,  it  may  often  be  so ' 
;ht  a«  not  to  give  rise  to  any  prominent  symptom  [Begbib, 
'AxDEH805).    The  scarlatinal  dropsy  is  very  generally  considered 
as  mtist  intimately  connected  with  the  kidney  disease;  and  wheal 
the  kidney  disease  is  well  marked,  the  characters  of  the  urine 
ctly  resemble  those  in  acute  Eriglit*s  disease  (Pabkes).     Oh 
ae  other  hand^  there  is  also  evidence  decidedly  in  favour  of  the 
opinion  that  albuminuria  may  be  wanting  in  scarlatinal  dropsy 
'  (See  Parkes  (hi  tite  Urine,  p.  264), 

The  condUivn  of  ike  wtbu  in  scarlet  fever  ought  to  be  ascer- 
\  taiued  daily  in  every  case,  especially  during  the  period  of  conval- 
^■teeenoo*  "It  is  of  more  importance,"  writes  Dn  Andrew  Anderson, 
^V  that  you  should  examine  the  urine  than  that  you  shoidd  feel 
^^he  pulse  of  a  convalescent  from  scarlet  fever/'  The  urine  haB 
^^the  ordinary  febrile  characters.  During  the  first  six  days  t!m 
j  amount  is  small;  the  urea  and  uric  acid  are  increased  in 
j  amount,  and  sediments  of  urates  occur.  The  chloiine  is  some- 
times greatly  lessened,  and  augments  during  convalescence.  On 
the  sixth  to  the  eighth  day,  if  the  cftsc  goes  on  well,  the  urine 
becomes  abundant,  pale,  and  the  re-action  neutral  or  feebly 
eid.  There  is  bile  pigment  present  during  the  first  sis  days; 
in  a  large  proportion  of  cases,  though  not  in  all,  the  urina 
Warburton  Begbie  believes  it  to  be 


|»*e86nt 
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les  albuminous.     Dr.  ^ 

at  some  period  in  almost   every  case.     It  is  usually 

with  a  large   amount    of  renal,   pelvic,   and  bladder 

epttiieliumf   hut  not  with  renal  cylinders  (Beguie),  unless  there 

be  droiisy.     The  albuminuria  occurring  during  desquamation  is 

illy  transient;  but  it  may  continue  till  an  attack  of  dropsy 

irs — disappearing  and  re-appoaring,  when  dropsy  comes  on  a 

L>rtnig!it  or  three  weeks  later.      In  malignant  scarlatina,  as  in 

lant  variola,  there  may  be  considerable  heematuria  or  passage 

rnissolved  hiematin  (Parkes  On  the  Urine y  p*  263). 

Intercun-ent  inflammations  of  the  synovial  membranes  have 

been  described  by  Withering,  Sennertus,  Heberden,  and  others. 

This  disease  may  attack  the   wmt,  ankle,  or  knee-joints,  and 
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iLsimlly  terminates  "by  effusion  of  sennii;  ani]  in  some  cj^es 
cavities  of  the  joints  contjun  pus.     This   intlammation   seldoi 
oecurs  till  after  the   eniption  has  subsided,  and  is  genenUly 
tertiary  phenomenon  in  the  course  of  the  gjieeific  difieasa 

Such  arc  the  morbid  |)henomena  which  ha%^e  b^en  oU^rved 
the  ordinaiy  course  of  scarlatina,  and  with  sufficient  constancy 
mark  the  diseage  as  due  to  a  specific  poison ;  but  these  ap|jea« 
ances  are  only  to  be  found  wlien  the  disea^  is  of  mo^loraj 
intensity  and  the  patient  survives  some  days.  In  severe  an 
lapid  cases  the  patient  may  die,  not  from  any  organic  lesioi 
but  from  the  intensity  of  the  shock,  in  the  first  instance,  on  th 
nervous  system ;  for  Bl-etonneau,  Twoedie,  and  Sims,  alJ  speak 
having  examined  the  bodies  of  peraons  who  have  died  eari] 
in  the  disease,  in  which  there  was  scarcely  any  appreciabl 
lesion — coma,  or  other  violent  cerebml  afiection,  carrying  ofl*  tb 
patient. 

Although  sevenil  varieties  of  scarlatina  are  deseritied  b 
authors^  it  is  not  to  be  supposed  that  they  are  equally  diatiuctl; 
defined  in  nature.  Yet  it  not  nnfreqnently  hapj»eiis  that  th 
characters  of  each  variety  are  tolerably  well  marked,  Th 
following  may  be  distingnished/njunely: — (L)  "Seurkithm  aim 
plex"  vel  *'8ine  anfjina;'*  (2.)  ''Scarlatina  angmma;''  (3j 
''Scarlatina  maligna;*'  and  (4.)  '* Scarlatina  latemJ' 

Scarlet  feverj  of  whatever  description,  essentially  consists 
fevor^  already  described,  and  certain  local  inflammations;  bn 
among  its  raore  striking  phenomena  is  the  sudden  and  remarl 
able  depression  of  the  mental  and  physical  powers  of  the  IkkI; 
which  the  poison  produces— a  depression  so  great  as  sometim 
to  tsmm  the  death  of  the  patient  in  a  few  hours,  without  an; 
re-aetion,  or  any  very  sensible  local  lesion  of  the  throat  or  oth 
part  being  discoverable  after  death.  On  the  contrary,  there 
a  few  instances  in  which  the  re-action  is  so  great  as  to  destro; 
the  patient  iu  an  equally  short  time,  and  with  a  simOar  abseno 
of  aU  pathological  phenomena:  tlie  aifection  of  the  skin  beinj 
suppressed,  and  tlie  sore  throat  wanting,  the  patient  dies  as  i 
from  the  influence  of  an  overwhelming  poison. 

The  6ympt*:)m3  of  scarlet  fever  under  ordinary  circumstancei 
may  be  divided  into  three  stages.  The  fii^t  stage  occupies  thj 
period  from  the  commencement  of  the  disease  till  the  appeal 
of  the  eruption,  and  is  technically  termed  the  ''j^mOfry  fm 
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le  sefcrnd  stag^,  that  from  the  appearance  of  the  eniption  till  its 
tire  subsidence;  while  the  third  aUijgv  is  reckoned  from  the 
disrippe^irance  of  the  eruption  till  the  termination  of  the  disease, 
iti  duraiion  of  the  first  stage  is  one,  two,  or  three  dayis ;  that  of 
sii-ond  from  six  to  eiglit  days;  while  the  third  stage  may 
fiithcr  not  exist  or  vaiy  from  a  few  houi-s  to  two  or  three 
weeks,  making  the  whole  duration  of  the  fever  to  vary  from 
eight  to  tldvtj  or  more  days.  Tliese  stages  are  not,  b5  in 
tjpbiis,  usually  marked  by  changes  of  the  tongue  j  for,  except 
ID  the  more  severe  forms  of  the  disease,  it  continues  coated  with  a 
vhite  creamy  mucus  throughout  the  whole  pourse  of  the  disease. 
In  "soarlatina  anginma  or  mali[/na,'*  Irowever,  it  heeomea 
brown  or  black  in  the  second,  or  at  the  commencement  of  the 
UiW  stage. 

The  primary  fever  may  be  sudden  in  its  attack,  or  the  patient 
may  complain  for  some  days  of  slight  indisposition.  The  early 
emptctms,  whatever  he  the  vaiiety,  are  headache,  pains  in  the 
Wk  find  loins,  loss  of  appetite,  sickness,  and  white  t*jn^nie.  The 
dlsejase  is,  indeed,  usually  ushered  in  by  vomiting— sometimes  by 
Very  obstinate  and  troublesome  vomiting.  In  slight  cases  it  is 
ftiinetimes  the  only  noticeable  symptom  (Akderson),  Still  there 
ma  symptoms  which  distinguish  it  from  other  eontinuod  fevers; 
fftr  the  pulse,  instead  of  being  full  and  strong,  is  smtdl  and  weak 
^d  mpid;  the  heat  of  the  skin  is  more  anient;  and,  with  such 
i&ngea  of  temperature  as  have  been  aheady  noticed,  the.'^e  phe- 
^r>nieiia  continue  through  the  whole  course  of  the  disease.  The 
ff'Ver,  however,  varies  greatly  in  intensity,  as  already  indicated, 
fr<>m  a  mere  febricula  to  the  severest  forms  of  a  typhoid  type  in 
protracted  cases, 


II 


1.  Scarlatma  Siinplex. 

Thb  form  is  known  by  the  names  of  S,  mitis  and  S.  sin^ 
^^^Ijina.  It  is  tlie  simplest  form  of  scarlet  fever,  and  is  hmited 
^  caaes  with  the  fever  and  eruption,  without  any  affection  of  the 
tbmt 

The  symptoms  of  this  variety  are  extremely  mild,  so  that  the 
pfftif  (it  is  frequently  not  confined  to  bed  The  prirnaty  fever, 
^xti'pt  that  the  pulse  is  mpid,  is  little  more  than  a  mere  febricula, 
and  is  not  a^ravuted  on  the  appearance  of  the  eruption.  The 
eruption  appears  at  the  end  of  twenty-four  or  forty-eight  hours, 
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and  the  crops  follow  each  other  according  to  the  usual  order 
succession,  appearing  first  on  the  £stce  and  neck  and  upp 
extremities;  on  the  following  day  on  the  trunk;  and  on  tl 
third  day  on  the  lower  extremities,  when  the  disease  has  reache 
its  acmd  On  the  fourth  day  the  rash  begins  to  decline,  an 
fades  from  the  face,  neck,  and  upper  extremities;  on  the  fifth  dai 
it  disappears  from  the  trunk;  and  on  the  sixth  or  seventh  dajij 
is  evanescent  over  the  whole  body.  The  colour  of  the  rash  it 
always  more  florid  during  the  night  than  in  the  day ;  and  on  ib 
declining,  desquamation  takes  place.  With  the  disappearance  of 
the  rash,  the  fever  of  this  variety  ceases,  and  the  disease  termi- 
nates; but  it  often  leaves  the  patient  in  a  state  of  considerable 
debility  for  several  days,  and  may  be  followed  by  albuminuria 

2.  Scarlatina  Anginom. 

In  this  form  of  the  disease  the  specific  action  of  the  poison  is 
mainly  limitod  to  one  region — ^that  of  the  throat — ^the  eruption 
on  the  skin  being  altogether  wanting,  or  appearing  at  a  Lto 
period  than  usual,  generally  by  one  day;  and,  as  a  general  ruk, 
is  less  Cfipious  and  less  dififused  than  in  the  other  forma 

There  is  seldom  a  season  in  which  scarlatina  has  been  in  any 
degree  epidemic,  that  cases  have  not  occurred  in  which  patienti 
(not  having  previously  had  scarlet  fever)  are  seized  with  severe 
fever  and  sore  throat,  unaccompanied  by  any  eruption,  and  who; 
on  subsequent  exj><isure  to  the  contagion  of  scarlatina,  have  beea 
fount!  insusceptible  of  the  action  of  the  poison.  Hence  it  is 
inforreil  that  the  disease  they  have  passed  through  must  have 
been  a  variety  of  scarlet  fever,  or  scarlatina  sine  erupHom, 
making  itself  manifest  by  a  peculiar  sore  throat,  associated  with 
the  febrile  pIienom*>na. 

This  diM^;is<\  therefon?,  essentiaUy  consists  in  fever  and  son 
thn»:it.  It  has  V>een  stated  that  the  state  of  the  tbroii  is 
c^Mistantly  in  unis^'^n  with  the  state  of  the  constitution,  and 
ci^nM\|uentIy  thLs  form  of  disease,  according  to  its  severity, 
as>;niu-s  all  the  symptoms  which  accom()any  scarlatina  simple]^ 
or  the  mon?  soveiv  forms,  with  the  exception  of  the  absence  of 
the  eruption.  It  seems  unnecessaiy,  therefore,  to  give  a  sepante 
dotAik\i  :u\>^urit  of  this  variety. 

In  its  milder  form  the  essential  character  is,  that  the  seoondiiy 
or  s{ieoifio  actions  of  this  j^oison  £aU  on  two  tissiiea— <mi  the  doM, 
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md  on  the  mucous  membrane  of  tbe  eyes,  nose,  moutli,  and 
kms^  The  fever  which  precedes  the  eruption  in  such  cases 
hris  finom  twenty-four  to  eeventy-two  hours.  The  sympbomsi, 
kweiner,  are  more  violent  than  in  the  preceding  specieaj  for 
mumsL  or  vomiting,  great  restlessness,  headache,  and  some 
dLJiiiiim  frecjuently  occur  as  early  as  the  second  day.  Tlie  heat 
d  tie  skin  also  is  more  considerable,  and  often  raises  the  tber- 
ffiometer  as  high  as  105",  while  the  pulse  ia  quick,  feeble,  and 
fluttering,  and  shows  the  extreme  debility  the  poison  has  occa- 
sioned The  primary^  fever  having  lasted  its  period,  the  specific 
ictic/DS  of  the  poison  are  set  up,  and  the  eruption  runs  the  coiuse 
whidi  has  been  described  in  scarlatina  simplex,  but  its  colour  is 
more  intt^nst^,  its  dumtlon  more  valuable,  and  its  attack  more 
[lattial 

lie  miguia,  so  marked  a  ©j^nptom  in  this  affection,  may  pre- 
oede  the  primary  fever,  may  commenoe  with  tlie  eruption,  or  may 
oocur  at  some  later  day  m  the  disease.  It  has  many  giiides,  and 
in  tliiB  fonn  of  scarlatina  they  are  all  of  the  sthenic  or  inflam- 
initory  type.  Thus,  in  slight  cases,  tlie  throat  has  merely  the 
seimtion  of  roughness,  with  some  pain  in  deglutition;  at  a 
iigher  degree  the  tonsils  are  enlarged  and  ulcemted;  w^hile  in 
waefl  of  Etill  greater  severity  they  aj^e  ^  swollen  to  a  degree  almost 
toocelude  the  fauces.  In  this  latter  case  the  act  of  deglutition 
te  not  merely  painful,  but  in  many  instances  impossible,  and  is 
impeded  by  a  thick  viscid  mucus,  w^hich  tn^quently  requires  the 
effort  of  vomiting  to  remove*  Tlie  invitation  of  the  fauces  is 
•tttnetimes  propagated  to  the  larynjt,  and  the  patient's  voice  is 
ioHrse  or  inaudible,  and  perhaps  he  may  ultimately  die  from 
tliia  new  affection.  The  paixitid  and  submaxillary  glands  often 
6iikrge,  sometimes  previously  to  the  sore  throat,  more  com- 
moaly  about  the  fifth  day,  and  again  after  the  sore  throat  has 
fcealed. 

The  degree  of  fever  is  usually  proportioned  to  the  Bevcrity  of 
angina,  and  is  accompanied  hy  headache  and  sometimes  by 

^ImuuL     It  does  not  abate  on  the  appeamnce  of  the  eruption, 
hut  continues  till  the  throat  is  heiiled.     If  the  sloughs  come  away 

ly,  or  on  the  fourth  or  fifth  day,  the  throat  heals,  and  the  fever 

■haps  subsides  within  a  day  or  two  after  the  eraption.  It  some- 
times happens,  however,  that  the  sloughs  do  not  sepai-ate  till  the 
fijurteeoth  or  fifteenth  day;  and  in  thia  case  the  fever  nins  on 
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witb  equal  violence  after  the  disappearance  of  the  eruption,  and 
tbe  whole  disease  h  sometimes  prolonged  for  three  weeks  or  a 
month.  In  this  case  the  tongue  may  become  brown  or  dry,  but 
it  seldom  continues  so  for  more  than  a  few  hours.  ObserFationB 
as  to  temperature  ought  to  be  regtdarly  and  contmnoualy 
made. 

In  the  mora  severe  forms  of  the  marlattna  anghima  (s 
which  have  been  described  by  some  authors  as  the  **  scaj-latii^ 
gravior''),  the  specific  actions  of  the  poison  are  the  aanie  as  in 
BearluiiTm  mUior,  but  the  spnptoms,  both  local  and  general,  are 
more  severe,  and  the  tertiarj.^  aflections  more  frequent,  and, 
sequently.  the    disease    is    more    grave    and  the  danger  nn 
formidable, 

Tlie  more  remarkable  symptom  which  distinguishes  this  foi 
of  the  disease  k  the  state  of  the  tonsLk     In  the  milder   foi 
previously  noticed,  it  has  been  stated  that  the  tonsils  are  eii 
slightly  aflFeeted  or  greatly  enlai^ed,  of  a  bright  red,  and 
ulcers  comparatively  superficial;    but  in    this  severer  form 
tonsil,  though  less  swollen,  is  more  gorged  with  blood,  more  livi^i 
in  colour,  while  the  ulcers  are  foul,  deep,  and  bmrouTng;  i!^M 
secretions  of  the  mouth  are  more  copious,  and  generally  impreg^' 
nated  with  the  oSensive  sordes  of  the  sloughs:  while  deglutitioa^ 
if  less  difficult,  is  perhaps  infinitely  more  painful,  and  the  mouti 
often  so  tender  that  the  slightest  touch  excoriates  it.     The  ulcers 
likewise  are  slow  to    granulate,  and   only  heal  tifter  a  tediou 
treatuient;  and  in  the  worst  caaes  they  spread  in  every  directia 
the  parts  tending  to  vesicate  and  even  to  moiiify  previous  to 
death  of  tlie  patient. 

The  eruption  offers  some  peeidiaritieSj  being  often  later  by  soi 
hours  in  coming  out,  its  colour  darker  and  more  livid,  its  di 
more  uncertain,  and  its  distribntiijn  more  irregular  and  capriciod 
than  in  the  milder  form.  The  primary  fever  likewise  is  usually 
longer,  the  delirium  earlier,  and  the  depression  more  compleb^ 
than  in  the  milder  forms;  and  towaixls  the  cla^e  of  the  disease  th  * 
tongne  becomes  brown,  and  the  symptoms  closely  resemble  tbQ 
of  the  last  stage  of  typhus  fever. 

Such  are  the  more  marked  characters  of  the  severer  form 
scarhttiiaa;  but  it  often  happens  that  the  progress  of  this  dm 
(unless  the  range  of  temperature  is  regularly  and  continuously^ 
recorded)  is  silent^  slow,  insidious,  scarcely  marked  by  any  pro^ 
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ndiieiit  sjrmptoni,  till  the  degree  in  which  the  constitution  is 
subdued  by  this  formidable  poison  is  shown  by  the  inflamed  nasal 
membrane  dischai-ging  its  fetid  iehor,  causing  mortification  of 
the  alie  of  the  nose,  or  mortification  of  the  lip  or  cheek ;  or  it 
minm  on  some  remote  part,  as  the  toe,  the  legj  or  the  whole  of  a 
lo¥rer  extrt»mity,  and  which,  for  the  most  pfirt,  terminates  the 
life  of  the  patient.  It  may  pass  into  tlic  next  foim  of  the 
mak^dy,  namely, — 

R  Scarlatina  Maligna. 

This  form  is  that  which  is  known  aa  the  "malignant  sore  throat," 
OT  "putrid  sore  throat"  of  some  authors;  and  is  the  name  now 
gtnerally  applied  to  certain  cases  of  extreme  severity,  into  which 
tome  of  the  forms  already  described  may  pass,  as  if  by  insensible 
giadationa  In  others,  the  Tiolenoe  of  the  attack  is  so  Boddea 
tlmt  the  patient  is  at  once  struck  down  by  the  force  or  vinilence 
rf  the  poison,  the  type  of  the  attack  being  at  once  septic, 
%Tiamic,  typhoid,  and  malignant.  The  extreme  severity  of  the 
constitutional  symptoms  is  marked  by  tlie  smallness,  feebleness;, 
aJiJ  in-egiilarity  of  the  pidse;  the  oppressed,  short,  and  quick 
i^imtion;  the  appeamnce  of  early  raving,  stupor,  and  sometimes 
conwi,  alternating  with  fretfulness  and  violence,  dulbiesa  and  suflFu- 
fiion  t>(  the  eyos.  Hushing  of  the  cheeks,  and  dark  brown  furred 
tongue.  Tlje  rash  appears  late,  and  is  of  uncertain  duration,  and 
9>oa  itssumes  a  dark  or  livid  colour,  or  disappears  in  a  few  hours, 
^•ftppearing  again  after  several  days,  if  life  is  so  far  prolonged. 
ApbtLoiis  elevations  in  the  throat,  sm*rounded  by  a  livid  bfuse, 
*feol Income  dark,  and  bursting,  they  expose  a  surface  of  an  excoii- 
*ted,  d/irk,  gangrenous  appearance.  The  passages  of  the  fauces  are 
If  tlway^  cloggt^d  up  with  mucli  viseid  mucus  or  phlegm,  which 
ll  pTf^Juces  a  rattling  noise  in  breathing,  and  increases  the  pain 
nf  M  tiifficulty  of  swallowing.  Hie  diacliarges,  often  aanious,  ai-e 
I  fumarkably  acrid,  which  issue  from  tlie  nostrils  and  posterior  nasal 
Btpnasages,  causing  sorenesSj  excoriations,  and  even  blisters  on  the 
•Urfices  and  orifices  over  which,  or  through  which,  they  flow, 
To  this  source  the  diarrhfjea  may  be  ascribed,  which  is  sometimes 
*6^ere  at  this  period,  and  generally  adds  gi-eatly  to  the  suflferings 
^the  patient. 

The  severity   of  the    symptoms    may   produce   death   on  the 
^^e&nd,  third,  or  fourth  day  of  the  diseaae,  as  from  gangreue 
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occurring  in  the  eourse  of  tbe  cesoplmgua  or  alimeotaiy  caiml 
In  otlier  instances  in  whicb  the  early  symptoma  were  not  remark 
ably   j*evere,    the  apltthous  state  of  the  throat  has  all  at  oi 
assumed  a  sloughing  luspect,  and  has  carried  off  the  patient  at 
dose  of  the  fii*st  week     When  the  disease  m  continued  bey 
this  time,  death  is  foretold  by  the  rapid,  small,  and  weak  pulso? 
by  the  rapid,  languid,  and  oppressed  respiration;  frecjuent  fluid 
acrid  discharges  issue  from  the  bowels,  and  blood  may  be  dis- 
charged from  the  nostrik,  mouth,  tbroat,  bowels,  or  even  from  the 
kidneys;  petechial  or  purpuric  spots  appear  on  the  akin;  and  the 
patient  is  at  last  destroyed  with  local  manifestations  of  the 
morbid  state  in  several  ditferent  parts  and  organai 

4.  Scarlatina  LcUena, 

ITie  marked  prevalence  of  anasarca  in  children  has  led 
discoverj'  that  such  children  have  had  previous  attacks  of  scarl 
fever,  in  such  a  mild  form  that  it  has  escaped  detectiou.  la 
such  cases  the  constitutional  affection  of  scarlatina  has  been  pro- 
duced, with  the  development  of  the  two  princi]ial  or  charact^ris^^J 
features  of  the  poison  only— namely,  the  eruption  and  sore  throal^^ 
On  the  kidneys  atone  the  poison  makes  itself  felt,  and  the  dropsy 
which  ensues  is  more  severe,  coraplicateib  and  fatal  ttian  th«t 
which  fi>Howa  the  rt^gular  forms  of  the  disease. 

Sequels  of  Scarlatina*^ — ^Under  this  head  it  is  proposed  to  notioe 
what  may  be  called  the  *' tertiary  actions  of  the  poison,"    Th©     | 
effects  produced  in  this  way  are  often  called  by  the  j^eople  the 
** dregs"  of  the  fever.    The   principal   source  of  some  of  these 
sequclfe  is  found  to  be  the  primary  obstruction  to  which 
functions  of  the  kidneys  are  so  liable. 

Amongst  the  most  important  of  these  sequelte  are  the 
produced  by  an  extension  of  the  original  affection  of  the 
towards  the  internal  car,  by  the  Eustachian  tube,    'Wlien  tti*^ 
takes  place  it  not  unfrequently  hapi>ens  that  the  small  bones  <^^ 
the  ear  are  completely  destroyed,  the  tympanic  cavity  becoi 
inflamed,  ulceration  of  the  membrane  takes  place^  and  perfontti 
follows. 

This  morlud  state  is  most  diflBcnlt  t4>  remedy:  a  chronic 
charge  from  the  ear  is  estjihliHlied,  which  is  of  a  most  offensi 
kind,  and  which  may  continue  till  the  whole  of  the  internal  m^ 
m  involved  in  the  destructive  and  inilammatoiy  processea;  tU-* 


pie  the 
f  these 
ich  ^^^^H 

thro^ 


TBB   SEQUELS  OF   SCARLATINA. 


335 


the  delicata  and  soft  tissues  in  the  cochlea  and  semicircular 
canals  are  destroyed,  and  the  petrous  portion  of  the  bone  itself 
dies;  till  the  mastoid  process,  with  its  capacious  osseous  areolie, 
becomes  the  seat  of  aa  obstinate  carious  process ;  or  even  till  the 
bmin  itHelf,  or  the  membranes,  are  involved  in  the  unhealthy 
inflammatory  process.  Such  a  combhiation  of  effects  occasions 
great  and  protracted  sufferings,  and  sometimes  in  the  end  a  tktal 
result  (Brcce,  Anderson).  A  similar  inHammation  may  destroy 
the  tissues  in  the  back  part  of  the  pharynx,  extending  towards 
tiie  base  of  the  cranium  and  upper  cervical  vertebiiB, 

A  freqnent  form  in  wliich  the  tertiary  actions  of  the  poison  of 
scarlatina  are  manifasted  consists  in  inflammation  of  the  jointSi 
and  dropsy ;  and  it  is  singuhir  that  these  disea&ea  are  more  often 
net  up  after  mild  than  ai'ter  tbe  more  severe  fonns  of  tins  fever. 
In  such  cases,  about  the  time  of  the  disappeai-ance  of  the  raj=*h, 
the  joints  of  the  wrists  or  fingers,  of  the  knees  or  other  articula- 
tions, become  swollen  and  inflamed,  and  pitjsent  all  the  plieno- 
mfMia  of  an  attack  of  acute  rheumatism-     Tliis  affection  keeps  np 
tk*  fever,  and  prolongs  the  whole  duration  of  tbe  disease  foi* 
timny  days  beyond  tbe  usual  period. 

Apin,  in  a  given  number  of  eases,  not  exceeding  three  per 
cint  in  general,  but  in  diflerent  seasons,  or  under  different  treat- 
ment, sometimes  amounting  to  twenty  ])eT  cenL,  the  tertiary 
^tion  of  tbe  poison  produces  dropsy,  Tljis  affection  usually 
<H:imrH  about  the  twenty-second  or  twenty-third  day,  or  about 
^l^e  time  when  the  patient  is  convalescent,  and  more  often  after  a 
KiiU  than  after  a  severe  disease.  Dropsy  more  comraoni}''  begins 
*ith  pallor  of  the  countenance,  and  with  oedema  of  tlie  face; 
then  the  hands  and  feet  swell,  and,  in  a  few  ciises,  tbe  areolar 
titoue  of  the  trunk  and  lower  extremities  become  enormously 
'JiHtendeA  When  the  areolar  tissue  is  thus  slightly  or  more 
B^nerally  distjended  with  fluid,  effusion  may  tJike  jilace  into  the 
^vitie,s  of  the  bead,  chest,  or  abdoraeiL  When  tlie  bmin  is 
threatened  the  efiiision  is  commonly  preceded  by  the  usual 
"Jflri3cephalic  headache,  by  convulsions,  and  sometimes  by  blind- 
^^  Effusion  into  the  cavity  of  the  chest  or  of  the  abdomen 
^^m  the  usual  symptoms  of  hydrothorax  and  of  ascites,  which 
Wv&  lw*en  described.  In  the  former  instance,  however,  the 
%tefy  fluid  is  sometimes  poured  out  so  rapidly  as  to  destroy  the 
Htient  in  a  few  minutes  or  in  a  few  hom-s* 
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The  first  appearance  of  tbe  cetlema  or  effiision  is  usually  pi 
ceded  or  accompanied  by  an  accelerated  pidse^  by  tihe  urine  beii 
scanty,  commonly  turbid,  and  pfussed  with  pain:  the  quanti^ 
however,  is  shortly  increased',  and  if  examined  when  passed 
copiously,  it  ia  found  to  be  of  low  specific  gravity,  or  from  1011 
U)  1'017,  and  to  contain  albumen^  sometimes  blood,  renal  epitl 
liuro,  and  cylinders. 

Diagnosis.— The  only  diseases  with  which  aearktina  can 
confounded  are  the  acute  forms  of  roseola  and  measl 
Roseola,  though  usually  accompanied  by  fever  and  sore  tluxm^ 
is  distinguished  from  scarlatina  by  the  eruption  being  confined 
generally  to  the  chest  The  diagnosis  Ijetween  measles  and 
scarlatina  will  be  better  undti'stood  after  the  next  djse.as©  we 
have  to  notice  has  been  described^ — namely,  the  hybrid  form 
sometimes  assumed  by  a  concurrence  of  the  two  diseases;  a] 
by  a  careful  study  and  observation  of  the  ranges  of  tem]:i€mti 
in  each. 

Cause  md  Propagation  of  the  Disease. — The    earliest  source  of 
the   poison   is  distinctly  tmccable  to  Arabia;   and    the    di 
has  now  spread  over  the  whole  world.     It  prevails  at  ^dl  seaso] 
of  the   year,    is    always   in   existence    somewhere,    and    o1 
epidemic.     Scarlet  fever  has  been  found  to  spread  more  extei 
sively,  and  with  gi-eater  fatality^  among  the  poorer  than  amoi 
the  wealthier  elates  of  society.      Both   sexes  are   attjicked  ii 
nearly  eqiiid    proportions.      All  ages  are  probably  liabk*  t<i  tiii 
disease ;  but  it  is  most  common  to  childhood— the  feebleness  <il 
this  early  period  of  life  facilitating,  perhaps,  the   recejjtioo  o\ 
the  poison ;  and  as  children  grow  older,  the  less  liable  are  they  to 
be  attacked. 

In  a  clinical  essay  on  the  History  of  Scarlet  Fever,  most  care- 
fiiUy  worked  out  by  Dr,  B.  W,  Richardson,  it  is  shown  that  scarl^ 
fever  attacks  most   frequently  in  the  third  and  fourtli  years 
life.     Tlie  chances  of  attack  decline  rapidly  aftc?r  the  fifth  y^ 
The  seasons  also  seem  to  influence  its  prevalence  and  tntensi 
The   montlis  of  Oott:)ber,  November,  and  December,  funiish 
England  the  maximum  amount  of  the  disease — the  months 
April,  May,  and  June,  the  minimum.    This  disease  being 
lished,  the  patient  generates  a  poison  which  may  be  comma 
catcd  directly,  or  which  may  contaminate  the  atmosphere.    T 
(^ease  is  eminently  communicable,  so  that  no  susoeptible 
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can  remaiti  in  the  same  nxini,  and  hardly  in  the  same  house, 
without  contracting  it.  The  infectmg  distance  is  consequently 
much  greater  than  in  typhus.  Indeed,  it  is  neceasaiy  to  break 
up  every  academic  establishment  in  which  scarlatina  prevailaS 
for  it  is  hardly  possihle  to  isolate  children  in  the  same  house  or 
school,  however  large,  so  as  to  prevent  the  disease  from  spreading. 
That  scarlatina  is  capable  of  being  directly  communicated  ia 
shown  by  the  fact  that  children  have  been  inoculated  with  the 
serum  found  in  the  vesicles  which  sometimes  accompany  the  rash, 
And  have  taken  the  disease;  but  the  inoculated  diaeaae  not 
having  proved  milder  than  the  natural,  the  practice  has  been 
properly  abandoned.  Another  proof  of  the  directly  communicable 
natiire  of  scarlatina  is,  that  it  has  often  been  propagated  by 
fomUm^  as  by  the  clothes  and  boxes  of  boys  returning  from 
achooL  Susceptible  persons  also  sleeping  in  a  room  lately  occu- 
pied by  patients  labonring  under  scarlatina,  and  before  the  furni- 
ture has  been  wa^ihed  and  the  bedding  and  walls  well  ventilated, 
have  often  taken  the  disease.  Tlie  virus  is  destructible  by  heat 
%t  the  boiling  point,  or  it  may  be  disinfected  artificially. 

Dr.  Willan  says,  that  out  of  2,000  cases  that  he  attended,  he 
witnessed  no  instance  of  a  moontuL  attack.     Still,  there  axe  some 

L  exceptions  to  the  statement  that  an  attack  of  scarlatina  gives  an 
imDiunity  from  a  second  attack  Dn  BLnns  has  seen  instances  of 
f^Mhi  fever  occurring  twice  in  the  same  person,  while  Sir  GUbert 
BUne  met  with  an  instance  of  its  occurring  thrice  in  a  young 
hA)\  without  the  least  suspicion  of  arabigxiity  or  possibility  of 
miHtake  in  diagnosis.  Dr.  B.  W.  Richai-dson  shows  that  it  may 
J^iir  once  or  even  twice  ia  the  same  person^  But  these  events 
*i^mre;  and  death  from  a  second  attack  is  unknown  as  a  fact. 

Scatrlet  fever  has  often  co-existed  with  the  vaccine  disease 
^^l  with  erysipelas,  and  this  poison  is  consequently  capable  of 
^^^xisting  in  the  system,  not  only  with  those  that  have  been 
'^^eutioned,  but  probably  with  all  other  morbid  poisons. 

The  poison  of  scarlatina  is  absorbed  by  the  mucous  mem- 
*^^ies;  and  absorption  is  also  evident  from  the  fact  of  inoculation 
*^^iiing  been  etiected  through  the  skin.  Children  have  been  bom 
^bearing  under  this  disease. 

The  period  of  latency  varies  from  a  few  hours  to  ten  days.  In 
^Oe  ease  inoculated  by  Eostan  the  disease  appealed  on  the 
^enth  day ;  and  the  specific  poison  i^  probably  capable  of  com.-* 
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munication  from  the  patient  to  others  as  soon  as  the  primary 
fever  has  formed,  and  perhaps  continues  to  be  so  till  the  sore 
throat  has  perfectly  healed,  supposing  that  affection  to  continue 
after  the  eruption  has  died  away. 

Prognodi. — The  mortality  from  scarlet  fever  varies  greatly 
according  to  the  season,  and  also,  perhaps,  according  to  the  fatality 
of  the  epidemic.  In  some  years  the  proportion  of  deaUis  is  not 
greater  than  three  jp^r  cent;  but  Sir  Gilbert  Blane  says  his 
practice  gave  one  in  four.  He  was  consulted  probably  only 
in  the  worst  cases,  for  in  the  same  year  it  appears,  from  the 
reports  of  other  practitioners,  the  deaths  varied  from  one  in  six 
to  about  one  in  thirty. 

There  is  perha{)8  no  disease  in  which  the  progress  is  so  capri- 
cious: for  it  is  found  to  vary  with  the  several  forms,  types; 
complications,  epidemic  constitution,  and  with  the  treatment  in  a 
most  remarkable  degree.  The  mortality  is  greatest  in  the  period 
of  infancy  and  childhood — from  one  to  five  year&  In  relation  to 
mortality,  it  seems  second  in  this  country  as  to  severity,  typhos 
fever  standing  first  (Richardson).  It  is  twice  as  fetal  in  towns 
as  in  the  couiitn'.  '*  There  is  one  condition  in  which  the  disease 
is  almost  invariably  fatal;  that  is  the  puerperal  stata  No 
precaution  oughu  then,  to  be  neglected,  no  precaution  ought  to 
be  thought ,  excessive,  which  tends  to  prevent  a  woman  from 
recei\-ing  the  poi^itn  of  scarlatina  while  pregnant  or  recently 
delivered "  ^Dr.  Andrew  Anderson).  Fever  during  the  preg- 
nancy mo$t  certainly  ends  in  abc^tion  and  death.  If  the  woman 
be  r>^>ently  deliveni'd,  the  disease  will  be  of  the  most  malignant 
ty{ie.  and  almo<st  always  fetaL 

Tnatmeat — Si^rlet  fever  being  evidently  aooompanied  by 
many  hiiihly  indammatory  symptoms,  the  practiee  of  bleeding 
w;k<  adi^pt<>d  on  the  first  breaking  out  of  the  disease,  in  all 
cv^untrie^  and,  a^xv^rdiiig  to  Willan,  trtM  tke  mod  disoitroui 
?>v  'x  This  nK*iiv  of  treAUnent  was  adopted  by  Morton;  and 
l.t^  s^x-Aks  of  wiint^ing  ^Xl  deaths  frc^m  scarlatina  in  a  week.  It 
irtVAiiiri  own  v-  the  time  of  Huxham,  who  abudoDed  it»  and 
ir.'ir^*iiui\^i  a  Tivjunkent  l>y  Iduk.  In  this  w^i*"^**  an  entirely 
*^v  :vi>:u-  fvsi^  r.^  of  iTVAimrti  l^a*  lieen  gradually  introduced,  and 
il;o  rw-r^is  rf  taTL^iciiw  ena}:>r  u*  to  state  the  results  of  tbcse 
v1^;v.>i:o  m.x5^s  — Cn*  c*s«*  ti«it*d  at  the  FouDdling  Ho^talby 
l.;.x.i;:.:  -  in  17>0,  asi  of  cases  traated  at  tlie  London  Fever 
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Hospital  in  1829,  in  the  same  manner^  it  seems  pmved  thai  ona 
in  six  died  after  bleeding,  while  only  one  in  twenty-two  died 
after  a  milder,  if  not  a  directly  opposite,  mode  of  treatment ;  and 
tbe  conclusion  which  inevitably  follows  is,  that  the  chancer  of 
leoorery  aj^  diminished  by  the  practice  of  bleeding,  nearly  in  the 
r&tio  of  four  to  one  as  compared  with  the  chances  of  recovery 
supposing  the  patient  not  to  have  been  bled.  It  remains  now  to 
pve  some  geneml  directions  for  the  treatment,  and  to  point  out 
the  cirenmst^Rces  in  wlncli  bleeding,  pui^tives,  wine,  and  tonics 
nmy  l>e  most  advantagc^jualy  employed. 

It  should  be  laid  down  as  a  maxim  that  in  scarlatina,  medical 
advice  might  always  to  be  had  recourse  to;  for  the  worst  cases  we 
meet  with  (as  those  in  which  mortilication  of  the  nose,  cheek,  or 
Bmbs  sometimes  takes  place)  are  those  in  wliieh  the  diseaae  has, 
from  its  apparently  mild  character,  been  left  to  itsel£ 

In  the  mildi^st  form  of  Uie  disease  it  is  often  sufficient  to  confine 
the  patient  to  the  house;  to  enjoin  strictly  a  mUk  diet;  to  regu- 
late the  bowels;  and,  above  all  things,  to  avoid  the  nimm  dilU 
gmiiia  TnedworuTti.  If  anything  more  be  done,  a  small  quantity 
of  wine  and  water,  propoHioned  to  the  age  of  the  patient,  may  ha 
gimn.  The  disease  thus  treated  is  uniformly  mild,  and  when  ther 
mah  declines  the  fever  subsides,  complete  defervescence  advances 
in  due  course,  and  the  disease  is  at  an  end. 

A  gentle  emetic  at  the  outset  is  believed  to  have  a  happy  effect 
in  modifying  the  future  coui^e  of  the  disease*  Ipecacuanha  with 
tmtar  emetic  ia  the  best  foitu  for  administration. 

Looking  to  the  morbid  condition  of  the  blood,  and  to  the 
tendency  which  exists  to  the  deposition  of  fibrine  in  the  right 
cavities  of  the  heart.  smaU  doses  of  ca^rboiiate  ofajavimim  (tlirea 
to  seven  grains)  jidministered  everj'  hour,  or  every  three  lunira,  aa 
eooo  BE  the  symptoms  ai-e  decided,  have  been  recommended  (Peabt, 
Wrrp,  Richardson).  Or  the  liqu<^r  ammonue  aceixxiis  may  be 
used  with  an  excess  of  ammonia,  to  the  amount  of  from  thre^^  to 
Jiim  drops  of  liqimr  amnionm  added  to  UmjiuUl  drachms  of  the 
former  in  a  Ul>eral  quantity  of  distilled  water  (EichARDSON).  It 
m  imiiortant  to  administer  these  medicines  in  small  and  fi^ef(uently 
repeated  doses;  and,  if  possible,  to  let  the  remedy  be  taken  as  a 
drink. 

The  treatment  of  the  mUder  forms  of  the  fever,  or  when  the 
tonsils    are    considerably  enlarged^  is  tirst   to  tranq^uillize  the 
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fitomacli  and  alUy  ita  peTverted  action  when  vomiting  existSs, 
either  by  small  doses  of  tbe  sulphate  of  magnesia,  or  by  the 
eflfervesctng  draught, — medicines  which,  according  to  the  state  of 
the  howels,  may  be  given  every  four  or  every  six  hours*  As 
Boon  as  this  object  is  eflected,  and  it  m  ascertained  that  the  tonsils 
are  greatly  enlat^d  and  swollen,  the  practice  {stippoaing  the 
patient  to  he  an  adult)  h  to  relieve  them  by  the  application  of 
six  to  twelve  leeehes  to  the  throat;  and  the  bleeding  may  be 
further  encouraged  by  tbe  application  of  a  poultice.  The  trifling 
loss  of  blood  thus  sustaiJied  does  not  impair  the  general  strength 
of  tiie  patient,  if  it  ia  done  sufliciently  early,  while  it  grejttly 
reduces  the  swelling  of  the  tonsils,  and  may  prevent  them 
becoming  pennanently  enlarged.  Another  advantage  is  gained 
by  the  application  of  leeches  to  the  throat — namely,  that  they 
relieve  the  affection  of  the  head;  for  we  constantly  observe 
that»  in  dbeimes  depending  on  morbid  poisons,  the  head 
symptoms  are  relieved  by  relieving  the  part  Hpeeifically  acted 
upon* 

The  tonsils  having  been  thus  relieved,  the  fever  ought  to  be 
permitted  to  run  ib?  course  uninfluenced  by  medicine,  the  patient 
being  only  refreshed  by  the  occasional  administration  of  the  saline 
draught,  so  grtiteful  to  his  parched  mouth  and  feverish  state.  1 
stimulation  be  adopted  in  these  eases,  we  are  apt  to  bring  back 
the  tumefaction  of  the  tonsils ;  while,  on  the  contmry,  if  we  take 
more  blood,  we  hazard  producing  the  more  serious  accidents 
incident  to  sciu^latina.  Tlio  medicines,  therefoi'e,  that  have  been 
mentioned  should  be  persevered  in  till  the  disappeamnee  of  the  j 
eruption,  and  till  the  healthy  granulations  of  the  thraat,  and  tbe 
decline  of  the  fever,  give  certain  evidence  of  a  state  of  conv^al- 
escenee.  At  this  point  some  mild  tonic  medicine  is  desirable,  and 
jirepai^s  the  patient  once  more  for  the  fullest  enjoyment  of  health. 
This  is  the  most  successful  treatment  of  scarlatina  in  its  milder 
ftjrms.  With  children,  however,  it  is  better  to  trust  to  the  sooth- 
ing effects  of  warm  poultices  round  the  throat,  than  weaken  the 
child  by  loss  of  blood.  ^^ 

The  severe  forms  are  charadierized  by  the  l^s  swollen  state  of^^ 
the  tonsils,  and  by  their  being  more  livid  and  gorged  with  blood; 
by  the  ulcers  being  deeper  and   more   spreading;  and  by  the 
slough  being  fouler  than  in  the  mihler  vaj'ieties.    As  there  is  a 
greater  tendency  of  parts  to  run  into  mortification,  the  necessity^ 
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of  adopting  a  more  stitDulating  plan  of  treaiment,  and  one  more 
calculated  to  support  the  powers  of  the  constitution,  is  manifest, 
and  experienee  has  »hown  this  view  of  the  caa6  to  be  connect. 
The  admimstnttion  of  wine  shotdd  therefore  be  the  basis  of  the 
treatment  of  such  ^iBea  The  quantity  of  wine  for  an  adidt  may- 
be from  four  to  six  ounces  in  twenty-four  hours,  and  for  a  child 
about  half  that  quantity.  The  wine  may  he  eitht^r  port  or  cherry, 
and  should  be  di-nnk  in  gmall  quantities,  mixed  with  two-thirds 
water;  or  it  may  be  given  with  sago,  arrow-root,  jellies,  or  other 
slops.  The  eaj-lier  the  wine  is  given  in  the  disease  the  better, 
BUid  when  delirium  does  or  does  not  exist*  regardless,  also,  as  to 
whether  the  tongue  is  moist  and  white  or  brown  and  dryj  and  it 
^ould  he  continued  till  the  patient  is  decidedly  convalescent. 
While  pursuing  this  plan,  it  is  necessaiy  that  the  ]mtient's  bowels 
sliould  be  attended  to.  The  treatment  by  wine  is  often  extremely 
successful;  and,  as  it  is  in  general  pleasant  to  the  patient, 
whether  a  child  or  an  adult,  it  m  seldom  refused*  In  cases 
more  severe  hnindy  may  be  required,  or  carbonate  of  ammonia 
in  liquor  cinchonas,  chlorinated  soda,  or  creosote. 

In  may  be  proper,  before  adopting  any  special  continuous  mode 
of  treatment,  to  follow  the  emetic  fii^st  given  by  a  dose  of  calomel, 
aa  a  purgative,  and  this  especially  with  children,  to  be  followed  in 
six  or  seven  hours  by  castor  oil  or  magnesia;  and  the  bowels  are 
ever  afterwards  to  be  kept  open  by  remedi^  suited  to  the  state 
of  the  patient  and  the  nature  of  the  disease.  The  following 
are  the  principal  indiciitions  which  must  guide  the  treatment: — 
If  there  is  much  excitement  of  the  system,  depleting  cathartics 
are  to  be  ^ven ;  if  nausea  and  vomiting  prevail,  a  seidlitz  powder 
m  of  service.  If  the  discharges  from  the  rectum  are  acrid  and 
acidj  with  acidity  of  the  stomach,  magnesia  is  preferable;  if  there 
is  abdominal  pain,  castor  oil  with  opium  (Wood). 

Bleeding  is  not  successful  in  combating  affections  of  the 
larynx;  on  the  contraiy,  the  most  beneficial  mode  of  treatment 
appears  to  be  that  of  moderately  supporting  tte  powers  of  the 
patient  by  wine  and  mild  tonics. 

Again,  when  the  synovial  membranes  inflame,  and  the  joints 
become  enlarged  and  swollen,  all  stimuli  should  be  withdiuwn, 
and  a  moderate  action  of  the  bowels  should  be  kept  up  by  means 
of  the  sulphate  of  magnesia,  with  camphor  mixture,  or  carbonate 
of  ammonia;  and  if  pain  be  severe,  some  sedative  should  be 
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added,  as    the    tincture    of  hyoscyamua  in  a  dose   of   fifle^t! 
miiumSp 

The  more  formidable  affection  in  scarlatina  is  dropsy ;  and  fmm 
tlie  gre^i  tendency  to  effusion  into  the  he«4  and  chest,  an  active 
treatment  is  necessary^  We  should  have  imagined  that  in  dropsy 
a  symptom  in  most  cases  of  gre^t  debility,  and  following  a  diseaaa 
whose  chanieteristic  is  great  depression,  bleeding  would  have  heem 
dangeix)U8  and  improper;  but  experience  has  shown  that  bleeding 
by  leeches  over  the  region  of  the  kidneys  ia  often  of  service; 
especially  if  cadema  appears  in  the  face  and  is  accompanied  by 
headache,  some  blood  should  be  taken— from  two  to  four  ounces  in 
the  child,  and  from  four  to  oight  ounces  in  the  adult.  The  good 
results  of  cupping  aie  also  very  remarkable;  and  even  of  continu- 
ously hot  poultices  over  the  lumbar  regions,  when  it  is  not 
tliought  advisable  to  take  .blocni  By  these  means  renal  congee- 
tion  is  relieved,  and  the  urine  becomes  more  copious  and  hm 
albuminous. 

Diaphoretic  doses  of  antimony,  and  moderate  but  not  severe 
purging  may  be  had  recourse  to.  The  eompound  powder  of  jalap, 
or  the  bitartrate  of  potash  alone  in  di-achm  doses  three  times  a  day 
are  among  the  most  useful;  or  it  may  be  given  as  an  electuary  ia 
which  the  cream  of  tartar  is  mixed  with  nearly  an  equal  quantity 
of  hoiiey,  tmmU,  or  marmalade,  and  flavoured,  if  neceasary,  with 
a  few  drops  of  peppermint  oil;  digitalis  also  is  much  recom- 
mended, but  it  does  not  appear  to  possess  any  specific  virtue. 
Dr.  Andrew  Anderson  recommends  the  u&e  of  mercury  in  the 
form  of  blue  pill,  giv^i  twice  or  thrice  daily,  with  aqnill  mnd 
digiUilis,  till  the  urine  resumes  its  natural  appearance.  The 
patient  must  at  the  same  time  be  well  fed;  and  preparations  of 
iron  may  be  given  with  advantage.  The  mtitwf^^i  thie^nrt 
seems  to  have  the  beat  reputation ;  and  the  iodide  of  potas^iu'm 
in  small  doses  is  ako  useful  With  this  latter  remedy  the  mp^p 
of  the  iodids  of  iron  may  be  eombined,  if  it  is  deamble  to  con- 
tinue the  dtalybeMe;  or  symp  of  the  phosphate  of  iron  in  drachm 
doses. 

Blisters,  aa  a  means  of  relieving  the  throat,  are  unneoessai^p 
and  are  better  omitted* 

Gaigles  are  unnecessary  for  children,  for  they  cannot  gargle; 
but  they  are  of  the  greatest  service,  especially  the  deodorizing 
^gles  or  washes,  when  the  patient  can  be  taught  to  use  theoL 
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A  wmk  flolutioQ  of  chloride  of  lime,  or  of  chlorine  water,  or  oi 
Cotidy'fe  fluidj  or  of  the  permangaiiate  of  potash,  is  well  adapted 
to  such  a  piirp*jse.  But  the  following  is  recommendod  m  the 
tnost  effectual  gargle : — 

Sohition  of  peroxide  of  hydrogen  (containing  ten  volnmea  of  oxygen), 
mx  ounces;    tincture   of  myrrb,   an  ounce;    rose   water,   five    ounces 

(RiCHARDSOll). 

This  gargle  may  he  used  at  pleasure  ■  it  Ib  refreshing  to  the 
patient,  and  removes  the  offensive  secretions  readily*  In  the  case 
of  young  children,  who  are  unable  to  use  a  gargle,  the  throat  may 
be  washed  out,  by  holding  the  little  patient  with  the  fiiee  down- 
w^anJU,  and  by  pumping  the  solution  over  the  surface  of  the  faucee 
through  a  bit  of  gum  catheter  from  a  double-acting  India  rubber 
bag  (Richardson^  Clinical  Esmiy%  p.  110).  As  an  invariable 
routine  practice,  Dr,  W,  T.  Gairdner  strongly  recommends  that 
**  ike  jtatieni  ijifiale  tfis  simm  of  hot  water  from  the  hegmnimg  to 
ili£  rmf  of  the  fever;  as  long  at  Imst  as  tlie  (hi^oat  is  sore.**^  In 
slight  affections  it  is  sufficient  to  employ  infusion  of  lintseed  in 
wmter,  acidulated  with  nitro-miiriatic  acid,  weak  solutions  of 
alum,  nitre,  or  common  salt  When  membraneous  diphtheritic 
patches  are  observed  on  tlie  fauces,  and  the  colour  of  the  mucous 
loembrane  is  of  a  dark  red,  capsicum  infusion  or  powdered  red 
pef^ier  is  an  excellent  application  (Wood);  and  in  cliildren 
who  cannot  gargle,  it  may  be  applied  wiili  a  hair  pencil  Solu- 
tion of  zinc  or  nitrate  of  silver  are  also  of  service. 

These  details  are  given  because  the  physician  must  decide,  upon 
the  merits  of  the  individual  case,  the  nature  of  the  treatment  he 
will  adopt  But  it  must  be  remembered  that  eases  of  scarlet 
fever,  if  left  to  themselves,  with  rest  and  careful  nursing,  will 
.generallj  get  weE  The  mere  intensity  of  the  fever  is  no  ground 
for  active  interference  by  way  of  treatment,  if  the  pulse  is  full 
and  of  good  atrength.  Much  is  to  be  trusted  to  the  shortness  of 
the  fever,  remembering  that  there  is  no  disease  in  which  the 
patient  is  more  apt  to  be  delirious,  with  less  danger^  than  in 
searktina^  (W.  T,  Gairdner,  Oiiniml  Medicine,  L  c.) 


•  tnbiiJert  for  tlie  pnrpoae  may  be  luid  of  Mr.  Young,  Bnrgical  iiiKtniment  nmkor, 
58  Korth  Bridge,  Bdinbm^h;  Mr  W,  Bv  HiiHaixl,  of  Glasgow;  and  of  Mr. 
M*ttbewft,  9  Porttigal  Street,  linculn^a  Lm  Fieids,  LonJoa^  aoA  mmt  <»tliflr 
8«upt;ul  instmineat  maketiL 
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Dietatic  and  Preventive  Treatment* — The  diet  of  tte  patient 
ehould  be  slops,  light  nutritious  broths,  and  jelliea.  Fumigation 
ipill  not,  it  should  be  remembered,  destroy  the  miasmata  in  the 
sick-room;  and,  consequently,  the  doctrines  of  deanliness,  of 
ventilation,  and  of  separation,  are  as  imperative  in  this  disease 
as  in  small-pox  We  cannot  disinfect  the  walls  of  the  chamber, 
Bor  the  clothes  of  the  patient,  except  by  washing  them,  or 
exposing  them  to  n  dry  heat  exceeding  the  boiling  tempera- 
ture. In  general,  then,  the  chamber  where  the  sick  patient  has 
lain  should  be  whitewashed  and  well  scoured  after  the  disenfie 
has  subsided,  before  any  person  susceptible  of  the  poison  he 
allowed  to  sleep  in  it.  It  is  important  to  guard  against  cold 
during  convalescence.  Children  are  not  safe  till  the  desquama- 
tion of  the  skin  shall  have  been  thoroughly  accomplished — till  all 
the  old  cuticle  has  been  removed,  and  till  the  skin  has  resumed 
its  natural  softness.  Tlierefore  keep  the  patient  in  bed  tiU 
convalescence  is  perfectly  established ;  and  subsequently  insist  on 
his  being  confined  to  his  room,  or  in  a  room  whose  temperature 
is  not  below  60"*  Fahr.,  till  desquamation  is  complete.  If  i\m 
whole  surface  of  the  body  is  well  rubbed  over  once  or  twic» 
a  day  with  common  olive  oil,  the  irritation  of  the  skin  will  be 
BOothed,  and  the  process  of  desquamation  facilitated ;  and,  as  soon 
as  the  child  has  strength  to  bear  it,  he  ought  to  have  a  warm 
bath  every  second  night,  in  which  he  may  be  well  rubbed  over 
with  oatmeal  and  bran.  ^i 

The  ears  of  patients  suffering  from  scarlatina  ought  to  he  ^| 
carefully  watched ;  and  any  complaint  of  pain  ought  at  once  to  i 
suggest  an  exaniination  of  the  ears.  A  leech  or  two  and  warm 
poultices,  followed  by  blisters  if  necessary^  may  subdue  the  lesions 
of  the  ears  winch  are  apt  to  supervene.  No  stimulating  applica- 
tions should  be  used,  beyond  the  frequent  syringing  with  warm 
waten 

Different  prophylactic  medicines  have  been  reeommended ; 
amongst  which  belladonna  has  had  the  greatest  number  of* 
advocates,  but  its  value  has  diminished  greatly,  as  the  weight 
of  testimony  is  against  its  possessing  any  prophylactic  virtues 
(Wood), 
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HYBEm  OF  MEASLES  AND  SCARLET  FETEB^Bubeola  or  I^mhdH. 

DefinitiozL — A  specific  eruptive  dimaae,  premd'cd  by^  miA  accimi^ 
panted  viith  favtr,  watery  dimfmrges  from  t3m  eym  and  Twm, 
»neezii\g,  and  mt*e  throat  The  eruplmn  apptars  cm^  ifie  third  or 
fcnirth  day,  and  cmimsts  of  m^mtmn  stigviatat  rapidly  running 
togeiher  iiUo  paichm  of  an  irregular  shape,  mUh  obtuse  miglea, 
andof&is€S  varyvngfrom  a  threepenny  to  a  croimi  piece,  ctcco^rrf- 
ing  to  tlte  mmrity  of  the  case.  Ths  eruption  continues  fiwn  six 
to  t€n  days,  and  teTmiTmtes  in  desquamation  by  furfw^ceous 

!Pft^0logy. — Those  diseases  now  fully  considered  in  the  previous 
pages — namely,  small-pox,  measles,  and  scarlet  fever — have  been 
termed  esaDthenmtous  diseaseB  by  some  nosologists,  in  conse- 
quence of  their  principal  phenomena  being  a  very  marked 
eruption. 

The  Ambians  first  described  them,  and  considered  them  as 

varieties  of  one  and   the  same  disorden      Many  essential   dif- 

femnoes,  however,  were  soon  observed  to  distinguish  small-poxj 

but  the  points  of  resemblance  between  meajeles  and  scarlet  fever 

Vife  so  many  that  it  was  not  until  fatal  accidents  had  occurred, 

fitim  the  great  error  of  confounding  them,  that  their  differential 

efaaracters  were  remarked,  and  their  separate  identity  established. 

Now  it    is  a   generally  received    doctrine    that    measles    and 

scarlatinE,  in  their  essence  and  in  their  symptoms,  present  two 

well-delined  states  of  disea^ie.     This  is,  indeed,  one  of  the  most 

indisputable   facts  in  Pathology,      By  Schonlein,  measles   has 

Wu  classified  as  a  peculiar  exanthematie  form  of  catarrh ;  and 

scarlatina  b  placed  amongst  the  group  of  eiysipelatous  diseases; 

while,  according  to  the  experience  of  Dr,  Kiittner,  of  Dresden, 

there  are  "Androgynous"  cases  calculated  to  embaiTass  the  most 

^^I>eTienced   '*  diagnoatiker/'      Measles    and    scarlet    fever    were 

fl*p©ciaUy  confounded  under  the  common  name  of  mGrbilli;  and 

^^n  as  kte  as  the  middle  of  the  eighteenth  century,  writers  of 

^Jie  liighest  repute  supported  the  identity  of  measles  and  scarlet 

fever  (the  morillli  confiiieTUea  of  Sir  William  Watson). 

All  authors  before  Sauvages  (1768)  had  used  the  tenn  vwT^iUi 
(the  term  now  in  use)  to  designate  measles;  but  be  adopted  a 
twi^  name,  and  called  measles  by  the  designation  of  "rubeola" — 
Ml  innovation  which  has  caused  much  confusion,  having  been 
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adopted  by  some  (sucli  as  by  Willan  and  Bateman)  and  rejeefc 
by  others.  Hildebrand,  fallowing  the  old  nomenclature^  calls 
measles  morbUUf  end  scarlet  fever  acmrlaiina;  and  terms  the 
dmease  now  about  to  be  consiiiered  I'uheolci^  as  bus  been  dane  by 
Dr.  Copland.  The  German  authors  call  it  rotftsln,  and  by  tJiis 
name  it  was  first  described  by  a  most  difitinguished  and  learned 
Scotch  physician,  Dr.  Hobert  Paterson,  of  Leith,  in  184?0,  He  is 
the  only  physician  in  this  country  who  hn^  given  an  original 
description  of  the  disease  in  the  English  language,  his  description 
of  the  disease  being  drawn  from  many  cases  of  it  which  occtirred 
in  his  practice. 

A   difference    of    opinion   prevailed    amongst    authors  as 
whether  or  not  this  disease  is  of  a   distinct  and   si>ecific  fomL 
Those  who  have  most  recently  described  it  (Hildebiund,  Pater- 
son,  and  Cophind)  consider  it  to  be  a  disease  possesaing  Glmr* 
acters  common  to  both  measles  and  scarlet  fever,  as  well  aa 
charaiCters  peculiarly  its  own.     In  truth,  it  seams  to  be  a  hybrid 
disease,  developed    from  combined  poisons  of  the  two  feveri, 
measles  and  scarlet  fever.     Dr.  Klittner,  of  Dresden,  states  thai 
he  has  seen  occasionally  in  the  same  individual  portions  of  the 
skin  presenting  the  scarlatina  eruption,  while  in  other  parts 
eruption  of  measles  was  to  be  seen*     He  thus  recognijsed  nnt 
examples  of  transition^  but  he  recognized  cases  which  may  bs 
termed  hybridous  (Dublin  Hofitp.  Gazette,  15th  Dec*,  1B58;  and 
Ranking's  Ab^iracty  vol  xxix.,  p.  20), 

Symptoms.— The  febrile  stage  of  the  disease  varies,  like  all  the 
diseases  already  noticed,  not  only  in  the  severity  of  the  symp- 
toms, but  also  in  the  length  of  the  attack  when  compared  wii 
scarlet  fever-  It  usually  commences  with  rigors,  not  sevei-e, 
continuous.  More  or  less  cough  soon  makes  its  appeal- 
the  same  clanging  nature  which  is  observed  in  the  febrile  sta|pe 
true  measles — ^and  is  veiy  shortly  accompanied  with  itchiness, 
redness,  and  weakness  of  the  eyes,  lachrynmtion,  A%queni 
sneezing,  and  watery  discharge  from  the  nose.  In  persons  more 
advanced  in  life,  severe  frontal  headache  is  complained  ot 
together  with  rheumatic  pains,  more  especially  in  the  muscles  of 
the  back  and  chest,  nausea,  and  fiometimes  vomiting,  together 
with  constant  drowsiness.  Tlie  skin  is  hot  and  dry,  with  the^y 
pulse  above  the  natural  stimdarA  ^M 

A  greater  or  less  number  of  these  symptoms  is  always  noticed;" 
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tut,  in  addition^  sore  throat  m  a  most  constant  one.  This,  m  some 
cases,  is  extremely  sligbt,  amounting  only  to  a  roughness  of  speech 
and  trifling  difficulty  in  swallowing,  but  in  otiiera  it  goes  on  to 
severe  inflammation  of  the  tonmU,  velum  pendiilum  pakdi,  and 
surromiding  parts.  This  la.st  inflammatory  aflectioo  is,  however, 
mom  severe  during  tlie  eruptive  stage.  The  sore  throat  m  one  of 
the  most  characteristic  features  of  the  disease,  occuxiing  in  the 
aHghtest  and  most  gentle  cases  (Eobeut  Paterson), 

The  odour  given  forth  by  patients  under  this  disease  is  describod 
by  l)r.  Heim^of  Berlin^  a^  similar  to,  but  stronger  than  that  which 
acarktina  patiente  emit,  and  has  been  likened  to  the  amell  of  a  place 
where  fish  h^  kept — in  short,  fishy, 

Wlien  the  febrile  state  now  described  has  continued  for  three  or 
four  daj*a,  the  appearance  of  an  eruption  is  sudden  and  general. 
It  breaks  out  all  at  once  over  the  whole  body,  and  consists  of 
bright  and  thickly  set  stign:iata  which  appear  on  the  trunk,  but 
•J^  DK^re  sparingly  dispersed  over  the  face  and  extremities.  It 
UBom^  different  aspects  and  degrees  of  confluence  according  to 
the  severity  of  the  case.  Its  first  appearance  resembles  measles, 
biit  the  stigmata  rapidly  run  together,  and  soon  assume  an  irregukr 
flbspe,  with  obtuse  blunt  angles.  These  irregular  patt'hes  are  of  an 
intent  red  colour  towards  the  centre,  being  gradually  sliaded  off 
towards  the  majpns,  which  approach  in  colour  that  of  the  siuv 
iDunding  skin.  The  si^  of  the  patches  in  ordinary  cases  seldom 
exceeds  a  sixpenny  piece  ;  but  in  the  severe  forms  of  the  disease 
they  run  still  further  together,  and  tire  to  be  seen  of  the  sizo 
of  a  crown  piece.  In  such  cases,  which  are  usually  of  a  malig- 
nant niiture,  the  whole  body  may  lie  covered  over  with  patches, 
vaiying  from  the  size  of  a  sixpenny  piece  to  a  crown  piece^  thickly 
»et  togietber,  and  of  an  intensely  dark  colour  towards  their  centres. 
The  eruptive  patches  are  felt  to  be  distinctly  elevated  above  the 
bkin — some  more  than  otherSj  and  always  gieatest  in  the  centre  of 
die  paidL  i 

During  the  continuance  of  the  eruption,  the  general  sjTnptoms 
aliBtidy  described  are  usually  aggravate*!,  and  not  unfi'oquently 
new  gyinptoms  are  superadded.  The  sore  throat  becomes  much 
worse.  The  hoarseness  becomes  so  great  as  frequently  to  cause 
entiiie  loss  of  voice,  and  generally  more  or  less  external  tume- 
fa«;tion  of  the  throat  takes  place.  In  severe  cases  tliis  is  great, 
and  is  accompanied  with  much  redness  and  swelling  of  the  throat 
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internally.      Tliero  is  a  total    inability  to    swallow   even  the 
slightest  portion  of  fluid,  which  generally  regurgitates  by  the 
nose.    A  large  secretion  of  mucus  of  a  vitiated  nature  takes  place, 
the  cough  is  constant,  and  is  rendered  doubly  severe  by  the  state 
of  the  throat    The  pulse  is  very  frequent ;  the  skin  hot  and  dry; 
and  there  is  great  restlessness,  expressed  by  children  tossing  the 
head  frequently  from  side  to  side,  accompanied  with  frequent 
starting;  and  they  arc  sometimes  seized  with  convulsions.    It 
is  in  this  stage,  in  the  worst  forms  of  the  disease,  that  death 
generally  occurs,  and  that  by  coma.     It  may,  however,  take  pLioe 
either  by  suffocation  from  the  large  quantity  of  vitiated  mucus, 
or  by  convulsions  and  subsequent  coma.    Vomiting  is  an  occa- 
sional symptom  during  this  stage,  and,  like  convulsions,  is  some- 
times seen  in  mild  cases  of  the  disease  in  children. 

The  eruption  in  mild  cases,  in  general,  continues  distinct  for 
from  four  to  five  days,  during  which  time  the  other  symptoms  are 
going  on  favourably,  becoming  gradually  milder  as  the  period 
of  the  decline  of  the  eruption  draws  near.  In  severe  cases,  how- 
ever, the  rash  keeps  its  bright  colour  and  distinct  form  for  a  much 
longer  jHsriod — e.  g.,  six,  eight,  or  ten  days. 

The  tennination  of  the  eruptive  stage  is,  in  some  iostanctt^ 
marked  by  what  is  termed  a  distinct  crisis, — such  as  the  oocu^ 
rence  of  coj)ious  sweating,  deposits  from  the  urine,  diarrhaia,  and 
eijistaxis.  Most  commonly,  however,  there  is  no  such  crisis^  but 
the  eruption  gradually  fades,  and  the  disease  subsides. 

As  this  hapi)ens,  the  desquamation  by  furfuraceous  scales 
gradually  ensues.  This  event  is  indicated  by  the  appearance  of 
scales  towards  the  centre  of  the  patches  of  eruption,  to  the 
margins  of  which  they  gradually  extend,  and  soon  spread  over 
the  whole  body.  Tlie  scales  are  small,  and  not  unlike  those  of 
measles.  On  the  hands  and  feet  the  scales  are  laiger,  bat  never 
reach  the  size  of  those  of  scarlet  fever  (Bobebt  Patebsov). 

Lesionfl  seen  in  Fatal  Cases. — ^The  accounts  of  these  ave  fev  in 
numl>er.  They  vary  according  to  the  period  of  the  dincess  at 
which  death  occura  Death  most  frequently  happens  duiiiy  At 
eruptive  stage,  from  coma^  or  from  the  ufBdctiaa  of  the  tinoil 
and  lungs.  No  morbid  appearances  of  a  nnilbm  astam  eittll 
observed  connected  with  the  mode  of  death  hj  <> 
death  happens  frt)m  pulmonary 
much  congested^  the  muoona 
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with   a  copious    mucous  secretion.     ITie  throat    presents  very 
aitiiilar  appearances  to  those  which  are  seen  in  Rcurlatina, — great] 
tume&ction,  ajid  dark  coloration   of  the  membnine  lining  the 
throat,   dark  aphthous  spots,  and  large  quantities  of  \^tiated 
viscid  mucua 

I>iagiio«i8. — ^The  accompanying  febrile  symptoms  at  once  dis- 
tinguish the  disease  from  roseola,  as  also  do  the  peculiar  char- 
aciens  of  the  eruption.  The  ooly  other  affections  with  which  it 
may  be  confounded  are  measles  and  scarlet  feven  The  following 
table  points  out  the  diagnostic  marks  more  clearly  by  contrast 
than  cao  otherwise  be  done,  and  shows  that  rubeola,  rdtheln,  or 
the  Diixed  disease,  has  every  right  to  be  considered  as  a  distinct 
afrection: — 

TABLE  SHOWINO  THE  MOST  PROMINENT  DISTINOUISHINQ  CHAEACTEE3 
OF  SCAKLET  FEVER,  EUBEOLA,  AND  MEASLES  (Paterson), 

SciABlET  Fkvee,  Rubeola  or  B^&msiM,  Miabli^ 

£ympioms  qf  FirM  Siagt^  or  FftmonlUmj  Fetter, 


Blgoii;  mmea^;  some' 
tinkM  romitt^  thhvt.  and 
beat  of  skia;  with  sora 
throaty  hoArienGss,  and  de* 
lirituii,  In  the  angijioae 
Tuiety  of  Bcorlafciua* 


Shivtjriuga;  imusea^  rare* 
\y  vomiting ;  itchiuj^ ;  re4- 
tiess  and  pain  oi  tlie  eyea, 
witb  increftsed  flow  of  te^ni  j 
«neezin|^,  and  watesiy  dis- 
cluu-|^  from  tioBe;  cough, 
Mre  ibroftt,  ftnd   h^wrte* 


Rigors  {     nati&o%     and 
8om«timea  yoinitin^;   fre- 
qtien  t  atarti  Dg  diuingsleep] 
itching;   radnesa;  jmn  of  J 
ejw ;    watc^    diaehftigit  j 
fh^m  eym  and  nom;  i 
ing  -  hMtk  oongjk 


Durattofi  of  Pi^tmonUary  Fe^^, 
PremmdtoTy  fe\rcr  is  of        The  eruption  generaUy        Ernption  makes  its  ap* 
mhtitt  dur^tiun ;  tbu  «:nip«     breaks  out  ou  the  third  or    {te^ranee  towartk  the  close 
ti<m  mtmt  generally  niak-    fourth  da>%  bo  that  the  j>re-    of  th<j  thiM,  or  Uu^HMniiig 
iltg^  lit  ajipeamtu?©  on  the    mcwutoryfeverm  prolonged    of  the  fourth  day* 
L  4Ajr«  over  that  tmte. 


Appearance  qf  Exa>Uln*matoiis  Erupt mn. 


It  fint  appears  in  mnti- 
■Htmble  red  dot?  or  points, 
;  at  first  of  a.  pale  red 
»Dot]  acquiriiig  a 
deeper  tint,  and  at  la^t  giv^ 
m$;  the  afleeled  portion  of 
akin  a  uniform  red  afipear- 


The  rash  appears  in 
namiite  dobs,  and  rapidly 
aasuniea  the  appearanoe  of 
irregular  -  shaped  patehe«, 
with  obtnse  angles^Tajying 
in  size  from  that  of  a  three* 
penny  to  mnch  hirgeT  than 
a  crown  piecK^  The  red 
raah  Is  griidually  ahatled  off 
nith  the  surrounding  &kiiL 


The  rash  apjiean  in  Mi- 
nute red  jiointa,  like 
hite« ;  several  of  them  seen 
eoileioeip  and  fbim  1 
mafltes,  in^gidar- 
erescents,  or  eemicirguliir 
patches. 
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ScAEUrr  Fiver, 


Rubeola  or  R(jth£lx« 


Souijhn$B$  or  BltrxiUoit  of  the  Affetitd  SUn, 


There  is  a  petceptible 
ronghnea^  in  the  »km  af- 
fected with  scai'Utm*.  It 
ifl  in  g^Derol  tnoat  evident 
<Ki  the  breaetaud  extremi- 
tiei,  and  netrns  to  consist 
of  tliQ  enlarged  papUla^  of 
the  Rkin. 


The  eflloTea<j«nc5e  ia  fliBt 
perceptible  on  the  faise, 
oeck,  and  cb<?st,  grtwiually 
passing  dowTiworcls,  and 
b^comiuj^  diflTused  over  the 
whole  body. 


In  tliis  LM&ea»e,moreeS[ie- 
cially  in  the  severer  forms 
of  it^  the  imt<?hea  of  erup- 
tion are  dktuwtly  and  con- 
iiderably  elevated,  and 
more  especially  towards 
the  oeutre  of  tho  patch* 

PqH  qfBodif  Fird  AJeeted. 

Theefflorc^ceDce  first  ap- 
pears on  the  trunk  of  th^ 
bwly,  the  wh<}h  of  which 
it  at  once  occupies.  It  ia 
always  moro  spariiigly  so^n 
tm  tho  eattremities,  but 
Beems  to  bi-^k  out  there 
At  the  Hfiine  time  as  it  does 
on  the  trtmk. 


The    elevsti^m    of 
piitches    of    eruption 
oieaales  lb  ftlight;  thouj;^ 
in  general  distioct  in  tht 
worse  cas^,  they  are 
tainly  not  at  all  eleyatect 
ft  ruki 


Thee^Eoretccnc©  fi  rat  ap- 
pear on  the  forehead  and 
among  the  roott  of  the  hair^ 
and  spreads  slowly 
enceesdvely  over  the 
cheat,  tmnk,  and  exti^ani^ 
tie*. 


The  eruption  renuuins 
preaent  three  days ;  begins 
to  disappear  on  the  fourth 
day;  and  is  abnoni:  eotii^ly 
gone  by  the  termmation  of 
the  hfth  day. 


Duraimn  of  the  Enipthn, 

In  the  riitheln  the  dura- 
tion of  the  eruption  seema 
to  depend  njwnthe  seventy 
of  the  disease:  in  mild  caaea 
remniniu^  out  four  or  live 
dnys,  and  in  bad  cases  six 
or  ten  days. 


InthzsdlseHeiti 
out  three  day& 


Sympfoms  acaympanying  the  BrupUaru 

The  symptoms  which  accompany  the  eruption  in  each  of  the  three 
quit©  the  same  as  those  of  the  premonitory  fever.  It  is  proper  here,  however,  to 
ifUi&diL,  that  it  is  ouly  in  the  angiuofie  aud  malignant  varieti^  of  icarlatinm  that 
w^  hftve  9ore  throat,  theiie  being  little  or  noue  in  the  simple  icarlatina»  while  in 
the  mildest  kind  of  riithelu  this  14  always  a  prominent  and  troubleaome  tynijitom* 


The  cuticle  in  this  dis- 
ease is  throM^n  off  in  [mtches 
of  considerable  Bi:£e,  the 
largest  being  ^mmthe  himda 
and  feet 


The  dea<[uamation  of  f&* 
theln  consists  of  minute 
portions  of  cuticle  Uke 
scales  of  fine  bran. 

The  desquamation  al* 
ways  begiuB  towar^Is  the 
centre  of  the  eruptive  jMitch* 
and  gr^ltioliy  extends  to 
the  ci^cunxference^ 


The    detqnnizuiMaii 
measles  imnsists  of  mizt! 
portions    of  cuticle,    like 
scales  of  iine  bran. 
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SCABI^KT  FWER* 


B   tbB  moat 

ctmmMm  g«que]a  of  ocarlet 
&Fer.  It  ii  extremely 
eommon^  sod  moet  fre- 
^oeellif  oocan  «fter  the 
BBildeBt  casai;  aweUing  and 
■npipixra^oii  of  the  cervical 


BtTBfiOl^  C&  B5THELlf» 

**I  have  noticed  one 
case  af  dropsy  after  A  mild, 
though  well-m&rked  attack 
of  tHs  disease;  swelling 
aiid  stipptiration  of  the  cer- 
vicjd  gkiidaalso  frequently 
takes  pkoe'*  (Db.  Patxr* 

SON)* 


AJfectLons  of  the  luBgp 
md  plema;  tedioas  dis- 
tressing co^gh ;  clironic 
bronchitis;  pneumonia,  tn- 
hei^les;  gangrenous  inflain*j 
mation  of€hiiekfl,gunis,Hpa^l 
genital  organs,  kc ;  dropajr 
occasioiutlly  occurs,  hut 
very  rarely;  diarrhd^a  it 
Tory  common  after  tome 
epide 


ProgEosiB, — It  requires  to  be  as  gua^rded  as  in  scarlatina;  for, 
Kke  scarLitina,  rubeola  is  often  an  extremely  and  rapidly  fatal 
disorder.  The  greater  or  less  acuteness  of  the  preraonitcny 
fever  generally  afforcU  ua  a  meana  of  judging  as  to  the  probable 
severity  of  the  eruptive  stage;  and  in  general  it  is  a  mild  disease. 
To  have  a  copious  seci'etion  of  mucus  in  the  back  of  the  throat 
is  always  a  bad  sjmiptom,  or  regurgitation  of  fluids  by  the  nose. 
The  chest  ought  to  be  examined  from  day  to  day,  as  sudden 
inflanimatory  action  is  apt  to  >)e  established,  and  often  it  rapidly 
proves  fatal  The  condition  of  the  urine  requires  also  to  be  daily 
investigatei 

Treatment. — The  treatment  is  BimOar  to  that  of  scarlet  fever.. 
The  functions  of  the  skin  are  if  posv^ible  to  be  stimulated,  and 
Dr.  Paterson  found  that  the  aqua  acetatia  ammonuB,  in  the 
proportion  of  two  ounces  to  half  an  ounce  of  antimonial  wine 
and  four  ounces  of  water,  made  into  a  mixture,  was  the  most 
ns^I  agent  The  use  of  colchicum  was  also  had  recourse  to 
with  dedded  benefit. 


DENGUE— ^'carfotiw  Rhtumotka, 

BefimtioiL — A  pe^mliar  fibHh  dismm,  conjoiTied  with  middmi 
Mtm^  pains  in  ihemmdl  JQvnia,  which  swell ;  succeeded  hygetieixtl 
heat  of  skin,  intmm  pain  in  the  head  and  eijeballs,  and  th^  aj7~ 
peanmce  of  a  cutaneous  eruption  mi  the  third  or  fouHk  day. 

Pathology. — This  disease  seems  to  combine  an  exantheraatoug 
eruption  ushered  in  by  fever,  with  a  rheumatic  or  neuralgic  state; 
and  the  course  of  tlie  malady  is  so  divided  by  intervals  and  remis- 
oons  aa  to  give  one  the  idea  that  relapses  are  of  frequent  occuiTence 
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in  its  course.     It  has  been  chiefly  prevalent  in  Rangoon,  Calcutta, 
Berhampore,  Patna,  Benares,  and  Chunaighur,  in  the  East  Indies; 
the  Island  of  St.  Thomas  in  the  West  Indies ;  the  Southern  States 
of  America ;  the  ports  on  the  Gulf  of  Mexico  ;  the  towns  of  New 
Orleans,  Savannah,  Charleston,  Philadelphia,  and  New  York.    It 
was  epidemic  in  America  in  1824-28,  and  nothing  appears  to  have 
been  heard  of  it  again  till  1847  and  1850,  when  it  again  visited 
the  Southern  States.      An  epidemic  of  dengue  has  been  recently 
described  by  Lemmon  as  having  occurred  in  Virginia  {Amer.  Med, 
Times,  Feb.  16,  1861).     It  is  not  known  as  an  epidemic  disease 
at  least  in  Great  Britain  ;  and  the  account  of  it  here  given  is 
nearly  in  the  words  of  Dr.  Wood.     It  has  also  been  described  by 
Twining,  Mouat,  and  Goodeve.     Dr.  Richardson,  in  his  admirable 
Clinical  Essay f^,  notices  the  circumstance  that  we  not  unfrequently 
meet  with  "  scarlet  fever  connected  with  acute  rheumatic  fever;" 
and  he  a.scribes  the  first  notice  of  this  connection  to  Dr.  Goldinir 
Bird.   Subsequently  the  circumstance  was  noticed  by  Dr.  Kelso,  of 
Lisbum,  and  by  Dr.  Ross.     Dr.  Andrew  Anderson,  in  his  Lectures 
Introductory  to  the  Study  of  Fever  y  notices  that  rheumatic  pains  of 
the  arms  and  legs,  often  very  severe,  connected,  as  he  supposes, 
with  the  poisoned  state  of  the  blood,  are  not  unfrequently  met 
with.     Lastly,  Dr.  Richardson  himself  records  the  cases  of  four 
children,  in  which  the  rheumatic  state  combined  with  scarlatiDa 
was  distinctly  expressed  {Clinical  Essays,  p.  85) ;  and  Dr.  Wiiks 
has  noticed  similar  cases. 

Symptoms. — In  the  greater  number  of  cases  the  first  symptoms 
have  Ixjcn  headache,  with  intolerance  of  light,  restlessness,  and 
more  or  less  chilliness,  debility,  pains  in  the  back,  the  limbs,  aiui 
joints,  n^c  small  joints  swell,  and  there  is  soreness  with  stiffneas 
of  the  muscles,  llie  skin  soon  becomes  hot  and  diy,  the  pulse 
frequent,  the  face  flushed,  and  the  eyes  red  and  watezy.  The 
tongue,  though  red,  is  usually  clean.  A  rash  or  papular  eruption 
sometimes  appears,  though  not  generally  at  this  stage.  F&iniul 
swellings  in  the  IjTnphatic  glands  of  the  neck,  axiUa^  and  groins 
are  common.  The  testicles  also  swell,  and  continue  bo  till  the 
subsidence  of  the  other  sjrmptoma  The  febrile  state  laats  from 
twelve  hours  to  three  or  four  days,  after  which  it  aaUdefl^ 
L'jiving  the  patient  very  feeble.  This  remission  lasts  far  twc^ 
thrco,  or  four  days,  when  a  return  of  the  fever  and  paaui^iriths 
thickly  coated  tongue,  nausea^  and  epigastric 
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another  phas^  of  the  diaeafie.  On  the  fifth,  sixth,  or  seventh  day 
the  eruption  appears  in  the  form  of  a  scarlet  efflorescence  on  the 
palms  of  the  hands,  which  spreads  mpidly  over  the  body,  and 
gives  relief  to  the  sjniptoins  of  febrile  irritation*  The  eruption 
is  esti^emely  variable  in  character,  being  sometimes  smooth,  red^ 
and  continuous,  as  in  Bcarlet  iever ;  sometimes  in  patches,  rough, 
and  of  a  dai^k  hue,  as  in  measles ;  and  occasionally  either  papular, 
vemculaiv  pustular,  or  furuncidoua ;  often  with  a  mixture  of  two 
or  more  of  these  forms.  The  complaint  gradually  subsides,  and 
leaves  the  patient  with  some  rheumatic  stiffness  or  soreness  for  a 
longer  or  short-er  period,  with  feeling  of  weakness  and  mental 
depression.  The  duration  of  the  affection  varies  with  the  length 
of  the  remission;  but  on  the  average  is  about  eight  days. 
Decided  implication  of  the  mucous  membrane  of  the  mouth  and 
tlirciat  prevailed  in  the  last  epiflemic  in  Calcutta^  with  an  almost 
entire  absence  of  the  ai-ticular  pains. 

Treatment — Palliation  and  alleviation  of  symptoms,  as  they 
arbe,  chiefly  by  opium  and  alkaline  remeiiies;  follo%ving  the 
indiaitions  given  under  "Scarlatina"  and  "  Rheumatism.** 

BefinitioiL — A  febrile  dimaae,  OMOoiaied  with  a  pecuHar  erup- 
Men  of  the  akiiu  The  inflammation  which  atteruh  this  eruptimi 
is  apt  to  sprecul,  aiid  may  involve  the  areolar  tissue  benealk 

Patkobgy, — As  in  other  diseases  of  the  miasmatic  order,  it  is 
believed  that  in  erj^sipelas  a  specific  poi^n  is  absorbed  and 
infects  the  blood,  and  that  after  a  given  period  of  latency  it 
produces  fever,  Tlie  specific  action  of  the  poison,  however,  is 
mainly  made  manifest  by  infiammation  of  the  skin  and  sub- 
cutaneous areolar  tissue,  which  runs  a  definite  couree,  and 
sonnetimes  terminates  in  inflammation  of  the  membranca  of  the 
brain.  The  inftamraation  and  the  fever  are  of  a  peculiar  nature, 
not  yet  clearly  understood.  In  Scotland  the  disease  h  known 
by  the  name  of  the  Moee,  m  England  it  ia  sometimes  called  SL 
Anthony's  fire. 

Idiopathic  eiysipelas  is  very  constantly  preceded  by  fever — 
eighteen  time^  out  of  twenty— and  although  it  may  be  supposed 
that  the  fever  is  consecutive  bo  the  inflammation  of  the  skin,  yet, 
before  the  redness  of  the  akin  is  seen,  the  temperature,  if  meaaxii^i 
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by  a  theiTiLometer,  will  be  found  above  98*6**  or  99*  Fahr.,  and 
attended  with  general  malaise,  Tlie  affection  of  the  areolar 
tissue  may  he  trifling,  but  it  is  seldom  altogether  wanting. 

The  pathological  phenomena  which  result  from  the  action  ot 
the  jKiiaon  on  the  skin  are,  first,  that  the  ciitia  is  diffusely 
inflamed,  the  affected  part  being  either  of  a  bright  scarlet  or  a 
iNjse-eolourcd  tint,  evanescent  on  pressure,  but  returning  on  that 
pressure  being  removed.  This  inflammation  is  usually  of  great  i 
extent,  occtip}^ng  very  commonly  the  whole  face,  head,  and  neck, ' 
or  a  considerable  portion  of  the  trunk,  or  one  or  both  lower 
or  upper  extremities.  It  runs  a  course  which  may  be  diar- 
acterized  as  "tolerably  regular  and  definite." 

It  may  tenninata  by  resolution,  by  vesication,  or  by  gangrena 
When  it  tenninates  by  resolution,  the  rose  tint  gradually  changes 
to  a  deeper  and  moi-e  venous  hue,  and  at  length  fades  away, 
leaving  tlie  t^kin  c^f  its  natural  colour,  but  with  the  texture  80 , 
impahtjd  that  desquamation  follows.     If  the  inflajumation  ter- 
minates in  vesimtiou,  the  cuticle  is  raised  into  a  number  of 
vesicles  of  greater  or  less  size,  and  sometimes  into  large  bulhe  or  , 
bladdet-s  containing  a  yellowisli  transparent  senim.     The  cuticla^ 
at  length  ruptures,  the  fluid  is  discharged,  and  a  cmst  soineiimea 
forms,  which,  on  falling  off,  leaves  the  skin  underneath  either j 
sound  or  superficially  ulcerated     Should  the  termination  be  byj 
gangrene,  the  skin  becomes  livid  or  black,  ita  whole  texture  moral 
or  less  disorganized,  while  the  buUse  or  phlyctenje  which  often 
form  in  these  cases  are  filled  with  a  blo^xly  semm.     Tlie  cutis, ._ 
when  examined  after  death,  whatever  may  have  been  the  form  of 
the  disease,  is  always  found  greatly  thickened  and  infiltrated,  but 
the  ixMlness,  except  in  cases  of  gangrene,  has  entirely  disappeariei 

It  is  seldom  that  erysipelas  is  limited  to  a  simple  affection  of 
the  skin.  More  comniynly,  at  some  period  of  the  disease,  the  ' 
a4*eohtr  tissue  beneath  the  afiected  skin  becomes  the  seat  of  a^J 
serous  exudation;  and  it  may  suppurate,  or  proceed  to  gangrene«^| 
W)en  the  termination  is  by  effusion  of  serum,  the  quantity  of 
fluid  efllised  is  generally  so  considerable  that  the  head,  face,  or 
limb,  is  greatly,  and  stvmetimes  even  hideously,  swollen;  and  if  tlio  . 
paii  bo  nuw  incised,  the  vessels  are  seen  enlai'ged  and  numerous,.^H 
and  the  cellular  tissue  loaded  with  serum,  sometimes  turbid  and^^ 
flaky,  Tlie  tissue  is  more  easily  torn  than  usual.  This  inflam- 
mation may  terminate  by  absorption  of  the  serum^  but  in 
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few  cases  nleeration  follows,  and  in  some  gangrene.  Adhesive 
iiiflAmmatioE  seldom  takes  place  in  erysipelas  without  its  being 
accompanied  by  a  serous  effiision  and  the  occun-ence  of  suppura- 
tioiL  Suppurative  inflammation  is,  indeed,  unifomily  preceded 
by  serous  effusion,  and  the  residt  may  be  the  formation  of  an 
abscess;  or,  what  is  much  more  common,  pus  may  be  infiltrated 
through  the  areolar  ti^ue,  uncircumBcribed  by  an  adhesive 
inOamuiatioti — a  circumstance  improperly  considered  by  some  as 
pathognomonic  of  erj^sipeka  Tlie  parts  more  usually  the  seat 
of  phlegmonous  circumscribed  abscess  are  the  eyelids  and  the 
integuments  covering  the  cheek-bones,  and  the  pus  in  these  eases 
is  usually  of  a  laudable  and  healtliy  characton  In  all  other  parta 
of  the  body  the  abscess  is  generally  diffuse;  and,  the  inflammation 
being  of  a  low  typ^t  the  pus  is  poor,  and  often  little  more  tlian  a. 
fetid  sanies.  Shou*ld  the  parts  slough,  the  purulent  fluid  becomes 
loaded  with  a  dirty  broken-down  areolar  tissue,  generally  mixed 
with  some  loose  lymph*  In  some  instances  the  suppurative 
pro^SB  extends  between  the  muscles,  causing  extensive  and  often 
irreparable  mischiefi  In  the  event  of  this  inflammation  ter- 
uxinating  by  gangrene,  the  integuments  of  an  entire  limb  are 
sometimes  detached,  laying  bare  the  muadesj  a  lar^  arteiy,  or  a 
bone,  invohdng  the  aponeuroses  and  tendons,  and  sometimes 
destroying  the  interior  of  a  joint  Gangrene,  however,  does  not 
equally  take  place  in  all  parts,  for  it  is  seldom  seen  on  the  scalp^ 
the  fece,  or  the  trunk.  It  is  the  extremities,  then,  and  mora 
espeaaUy  the  leg  and  thigh,  and  also  the  labia  and  scrotum,  that 
nre  apt  to  suffer  from  this  affection. 

The  appeamnoes  found  after  death  from  erysipelas  are  Bimilar 
in  many  respects  to  those  found  in  cases  of  tyjthus  fever. 

8jmptamB* — The  symptoms  of  ery^sipelas  arise  out  of  the  fever 
and  local  affection,  and  appear  of  various  degrees  of  intensity. 

In  acute  sthenic  cases  the  erysipelatous  inflammation  is  pre- 
ceded and  accompanied  by  fever;  and  the  attack  may  be  sudden, 
or  ushered  in  by  rigors,  irregular  flushings,  muscular  pains,  ao* 
celemted  pulfie,  white  tongue,  nausea,  vomiting,  and  deranged 
bowels.  Sore  throat  Is  an  early  and  constant  accompanimenti 
These  symptoms,  when  they  do  exist,  last  for  some  hours— 
perhaps  till  the  end  of  the  second  night  or  beginning  of  the 
third  day^ — ^when  the  fever  becomes  continued,  the  tongue  brown 
imd  diy,  and  shortly  aftei-Tsv^arda  the   cutaneous   inflamnmtioTi 
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appears,  but  without  any  remission  of  the  fever.  Hie  inflam- 
mation generally  appears  at  the  seat  of  any  injniy  to  the  skin, 
such  as  a  wound,  and  is  most  intense  there.  By  some,  indeed 
(Trousseau,  for  example),  it  is  held  that  erysipelas  always 
originates  from  some  external  injury  or  irritation,  which  may 
be  very  slight  But  this  character  erysipelas  has  only  in  com- 
mon with  other  eruptive  diseases,  as  Mr.  Paget  has  described 
in  his  admirable  Address  on  Suigery,  delivered  to  the  British 
Medical  Association  at  their  meeting  in  London,  in  August^ 
1862.  He  noticed  that,  "  having  cut  a  boy  for  stone,  the  boy 
became  very  ill  three  days  afterwards,  and  seemed  in  danger  of 
his  life;  but  soon  a  vivid  red  eruption  appeared  at  and  about 
the  wound  This  was  measles,  earliest  and  most  intense  at 
the  scat  of  injur}*,  just  as  en'si|>elas  might  have  been.  Thence 
it  extended,  and  ran  its  ordinary  course,  and  did  no  harm." 
Mr.  Paget  state's  that  he  has  seen  similar  events  with  scarlet 
fever,  the  eruption  commencing  in  an  injured  and  inflamed  knee 
Dr.  William  Budd  records  similar  events  in  a  case  of  small- 
jiox,  in  which  the  eruption  &rst  appeared  and  was  most  btense 
over  a  bruise  on  the  nates.  The  argument  fix»m  such  &cts  is, 
"  that  the  local  determination  of  erysipelas,  and  of  other  allied 
diseases,  after  o[.»erations,  is  no  proof  of  their  local  origin  or 
local  nature." 

Biagnodi. — ^The  diagnosis  of  erysipelas  is  in  general  easy.  For 
a  few  hours,  {K^rhaps,  if  a  joint  be  attacked,  it  may  be  mis- 
taken for  acute  rheumatism;  or  if  a  surface  be  attacked,  it 
may  lie  confounded  for  a  short  time  with  erythema,  but  the  in- 
tumescence and  spread  of  the  disease  quickly  enable  us  to  rectify 
the  error. 

Frank  has  pointed  out  a  symptom  which  he  considers  diag- 
nostic— namely,  that  whenever  a  j>atient  has  exhibited,  for 
twenty-four  or  fc»rty-eight  hours^  an  intense  febrile  movement, 
attended  with  j:<i\u,  ^vyfUi/ig,  and  tenderness  of  the  lymphatic 
ghnuls  of  the  neck\  he  does  not  hesitate  to  announce  the  approach- 
in;:  development  of  erysipelas;  and  in  no  case  has  the  diagnoos 
Kvn  invalidated  by  the  result 

The  counw  of  the  fever  in  erysipelas  is  very  similar  to  that  of 
nieiv>los;  but  the  adx-ance  of  the  fever  to  its  height  contiiraes 
longer,  and  the  epcvh  for  the  commencement  of  the  defenreaoence 
vacillates  between  the  fjurth  and  the  ei^dk  day&    The  de&r- 
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vescence,  as  a  rule,  is  rapid,  the  normal  heat  being  attained,  or 
nearly  so,  in  from  twelve  to  thirty-six  hours.  Frequently,  how- 
ever, the  case  is  not  terminated  therewith.  New  relapses  may 
take  place,  and  the  course  of  the  disease  may  be  prolonged 


&d 


$ 


Ul 

•> 

' 

a 

s 

_          ^' 

r 

u 

""^ 

a 

"^ 

^ 

Ul 

> 

s 

y 

^ 

M 

u 

< 

m 
^    * 

a 

u 

s 

s 

:^- 

ff 

_^^^^^^ 

' 

< 

u 

« 

^ 

V 

oc 
u 

Q. 

z 

s 

n 

^ 

III 

h 

—  ^ 

lU 

< 

\^ 

< 
s 

s 

> 

\ 

K 
O 

\ 

u 

"-^ 

lO 

o 

a 

>" 

111 

2 

^ 

J 

Ul 

y^ 

S 

^ 

y 

y" 

-cT- 

-jT 

o 

y 

u 

-H 

r 

V 

s 

> 

• 

III 

( 

s 

V 

through  two  or  even  three  weeks.  These  relapses  are  severally  of 
short  duration;  but  they  come  on  again  and  again,  and  are 
ushered  in  by  a  smaller  or  larger  increase  of  heat,  and  they  are 
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connected  with  a  renewed  spread  of  the  cutaneous  affection;  and 
it  is  only  after  the  eruption  has  ceased  that  conijilete  and  definite 
defervescence  ensues.  This  erratic  and  protracted  form  of  er}'.si- 
I)clas  is  most  frc»<|uently  met  with  in  the  aged,  associated  with 
gouty  or  rheumatic  stiites  of  the  system,  as  well  as  with  albu- 
minuria or  renal  disease. 

Tlie  local  symi)toms  vary  according  to  the  part  affected,  the 
mode  of  termination  of  the  inflammation,  and  also  according  to 
the  cliaracter  and  duration  of  the  fever. 

When  erysiiielatous  inflammation  affects  the  face,  it  may  hegin 
cither  in  the  skin  or  in  the  subjacent  areolar  tissue.  If  the 
ai-colar  tissue  l)e  i)rimarily  affectetl,  the  face  at  the  inflamed  part 
becomes  swollen,  but  the  skin  suffers  no  discoloration  for  soino 
hours,  so  that  it  is  imi)ossi]>le  to  distinguish  it  from  an  ordinaiy 
attack  of  swelled  fiice.  At  length,  however,  the  skin  inflames, 
and  the  jmrt  is  now  red,  hot,  and  painful,  as  well  as  swollen,  and 
the  disease  is  fully  formed. 

At  the  commencement  of  erj'sijxilas  of  the  face  the  attack  is 
usually  partial,  and  perhaps  limited  to  the  bridge  of  the  nose, 
to  one  ear,  to  the  lower  eyelids,  or  to  one  cheek;  but  in  Revere 
cases  it  gi-adually  extends,  often  involving  the  whole  of  the 
integuments  of  the  face,  heml,  and  neck;  so  that  at  the  end  of 
thrt»e  or  four  days  those  paits  present  a  strangely  swollen,  dis- 
figured, and  even,  in  some  instiinces,  hideous  appearance,  scarcely 
a  feature  Ixiing  discernible.  The  nostril,  moreover,  is  imperforate 
from  internal  swelling,  so  that  the  patient  is  obliged  to  breathe 
with  his  mouth  open,  while  the  inflammation  may  extend  to  the 
nuditor}'^  passages,  and  render  him  completely  deaf.  Extension  of 
the  infljimmation  to  the  membranes  of  the  brain  sometimes  takes 
place,  while  the  external  inflammation  continue&  This  mitoward 
event  is  followed  by  delirium  and  coma.  But  delirium  fiequenfly 
supervenes  in  the  course  of  erysipelatous  attacks,  independently 
of  any  metastasis  or  extension  of  the  disease  to  the  uembnmes  of 
the  brain.  It  commences  with  wandering  of  the  mind  at  nigfat^ 
similar  to  that  which  is  observed  in  fever.  Utterance  is  giveii  fiff 
the  most  part  to  low,  muttering,  and  nunUing  expnmom,  wtudi 
rarely  a.ssume  a  noisy  character,  but  which  in  fiital  caBBi  tenniniie 
by  coma.  When  the  patient  has  been  of  disaipatod  haHtik  or 
IS  otherwise  of  a  dilapidated  ooutitatioii.  thw  tlie  Aftiam 
resembles  that  of  ddifrUimUm  <»af 
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!  t>iam,  but  in  consequence  of  an  altered  condition  of  the  blood 
tid  of  the  nervous  system  (Baeclay). 

Od  the  fourth,  sixth,  eighth,  or  some  later  day,  the  bidght  red 
E^ur  of  the  skin  changea  to  a  deeper  hue;  the  serum  eflfiised 
i  absorbed,  desquamation  takes  place,  and  the  akin  gradually 
rturns  to  its  natural  colour.  It  ia  not  unusual,  however,  for 
becesses  to  form,  j>articularly  on  the  eyelids  or  cheeks,  and 
rluch»  bmng  opened  quickly,  heal,  aod  hardly  rctaid  the  con- 
alesoence  of  the  patient.  In  some  caaes  the  disease  becomes 
rrmtw,  and  extends  over  the  chest  or  doivn  the  back,  and 
69quamation  is  seen  going  on  in  one  part  while  tie  erysipelas  is 
preading  in  another  Tliis  is  characteristic  of  ca&e^  associated 
rith  gouty  or  rheumatic  constitutiong. 

The  extremities  are  more  eommonly  the  seat  of  erysi|K?latous 
nflAmmation  than  the  trunk,  and  tho  lower  extrt^mities  are  more 
requently  affected  than  the  upper.  When  these  parts  are 
fleeted,  the  fever  is  less  severe  than  in  erysipelas  of  the  head; 
lui  the  local  symptoms  are  generally  more  formidalilc,  for  tho 
egr^e  of  heat  is  greater,  and  the  pain  so  severe  that  tlio  weight 
fa  sheet  can  hai'dly  l>e  borne.  The  inflammation  likewise  often 
fvolves  the  lymphatic  vessels,  when  they  can  be  traced  by  white 
red  lines  for  many  inches,  as  from  the  knee  or  elbow  to  the 
linal  or  axillary  glands;  and  the.se  sometimes  enlai^  and 
jpurate.  If  the  erysipelatous  inflammation  ends  in  sui>- 
ttion,  the  abscess  is  always  difiuse,  and  the  swollen  limb 
m  a  peculiar  sensation  to  the  hand  ;  and  wliicli  has  l»cen 
Spared  to  what  a  person  feels  with  his  feet  on  passing  over  a 
Tiire.  The  daik,  black,  discoloured  api>earances  of  giiugrene 
Itoo  obvious  to  render  any  description  of  the  parts  so  affected 
Numerous  varieties  of  e^J'siJ:^eL^s  are  refen^cd  to  in 
ical  works,  especially  surgical,  must  of  which  are  modifi- 

of  the  disease  as  above  described, 

^ides  tlie  enxUic  form  just  noticed,  there  is  the — 

^mpelas  Phlet/inonodes,  in  which  the  inflammation  extends 

into  the  subcutaneous  tissues.     It  is  attended  with  greater 

[nd  swelling  than  the  more  supei-ficiiU  variety,  and  usually 

[teral  symptoms  are  more  severe.    Suppuration  and  gan- 

If  the  areolar  tisBue  are  not  uncommon ;  and  if  the  disease 

Jtes  benciith  the  fascia,  the  sufferings  of  the  patient  are 

[aggravated  by  the  compression  of  the  infliuned  parts, 
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and  much  organic  mischief  may  result  from  the  confinement  ol^| 
pus  and  the  various  products  of  the  gangrenouB  state,  ^M 

Erysipelas  Gangrenosum, — Ae  the  name  implies,  this  form  is  a4>  fl 
companied  with  death  of  parts,  and  the  tendency  to  death  of  tissue 
may  be  due  either  to  the  inherent  depressing  nature  of  the  diseasa^^d 
or  the  depraved  state  o£  tbe  system,  as  of  the  blood,  the  co-operat-W 
ing  influences  of  an  epidemic  constitution,  debility,  confined  and 
impure  air,  aa  in  crowded  hospitals,  unwholesome  or  scanty  food, 
or  simply  the  excessive  violence  of  the  iuflaramation.    Tbe  pecruliar^j 
hot  and  burning  pain,  with  the  puq>le  or  livid  hue  of  the  redBes%^| 
indicate  the  tendency  to  gangrene  ;  and  its  near  approach  is  shown 
by  the  slowness  with  which  the  blood  returns  after  removal  by^ 
pressure,  and  by  the  formation  of  vesicles  (phlyctense)  filled  with^f 
turbid  reddif^h  serum.    These  vesicles  are  to  be  distingut&hed  from 
those  which  are  to  be  seen  ou  the  skin  in  severe  contusions  on 
fractured  limbs*      The  fluid  in  the  vesicles  of  gangrene  can  be       , 
pressed  from  under  one  part  of  the  cuticle  to  another,  which  is  not  fl 
tbe  case  in  the  vesicles  on  a  fractured  limb  or  a  severe  bruise.  ™ 
Patients  with  typhoid  fever,  infants  soon  after  bLrtb,  and  young 
childreUj  are  most  frequently  the  sulgects  of  gangrenous  erysipelas; 
and   it  is   not   unjcoanmon  in   hospitala,    during   tbe   prevalence 
esj^ecially  of  malignant  epidemics  of  erysipelaa  j 

Cause. — ^Tlie  mystery  which  hangs  over  the  origin  of  disease^^| 
poisons  does  so,  in  a  remarkable  degree,  over  erysipelas;  for  this  ^ 
disease  is  often   epidemic,  and  appears   to    be  very  constantlyj 
present  in  communities,  and  especially  in  large  towns. 

The  predisposing  conditions  ai^  age,  mechanical  or  chemical  in* 
juries,  as  blows,  punctumd  wounds,  and  incised  wounds  generally,^ 
bites  of  insects,  or  bums ;  also  certain  articles  of  diet,  as  niusselaj 
or  periwinkles;  and  many  diseases  likewise,  aa  dropsy  wnth  renal| 
disease,  typhus  fevei*,  and  others  of  a  debilitating  kind.  The  effects' 
of  age  in  predisposing  to  this  disease  are  considerable.    New-born 
children,  for  instance,  are  occasionally  subject  to  itj  but  fi'om  that 
period  to  adiUt  age  it  is  seldom  witnessed.    The  period  of  life^H 
most  subject  to  acute  attacks  is  from  twenty  to  forty;  and   to^B 
frequent  asthenic  attacks  from  forty  to  old  age.    Both  sexes  suffer 
in  neorly  equal  proportions.  ^M 

Propafatioa  of  the  Disease. — The  spread  of  erysipelas  has  been^l 
so  frequently  observed,  both  in  the  sick-room  and  in  the  wards 
of   hospitals,  that  no  doubt  can  exist  of   this   disease    being 
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comniimicable  by  impalpable  emanntions.  In  the  year  1760 
erydpelas  spread  so  extn^nsively  thrcmgh  the  wards  of  St  Thomas  s 
Hospitaij  in  London,  that  it  was  l^elieved  the  plague  was  in  the 
bowpital  I)r,  Baillie  described  it  as  itpi^ading  also  in  St,  George's 
Hospital,  London;  and  Dr.  Cullen,  in  the  hospital  at  Edinburgh. 
It  baa  been  found  to  spread  extensively  on  board  ship*  and 
I>TB.  Wells,  Watson,  and  others,  have  given  several  remarkable 
instances  of  its  spreading  in  families.  Dr.  Steele  writes,  in  his 
excellent  Annual  Sejwrt  on  O'wy's  JffoBpifal  for  1863,  that  "for 
some  years  past  it  has  been  customary  to  phice  patients  suffering 
fjrom  erysipelatous  wounds  in  tbese  (the  medical)  wards,  in  order 
to  diminish  as  much  as  possible  the  risk  of  extending  infection  in 
fiorgical  wards,  as  well  as  to  promote  recovery  in  the  patients 
tbeniselvea  It  bapi:*eoed,  however,  that  in  one  of  the  wards  of 
the  new  hospitid  into  which  a  patient  suffering  from  erysipelas 
wtts  placed  in  the  course  of  the  past  year,  Jive  persons  suffering 
from  other  complaints  were  attacked  with  the  disease;  and 
atibough  none  of  the  cases  were  attended  with  fatal  consequences, 
tbe  occurrence  is  sufficient  to  point  out  the  danger  which  must 
h  occasionally  apprehendeA"  Dr.  Maclachlan,  on  the  other  hand, 
hm  never  seen  the  disease  propagated  by  contagion  or  infection  in 
ttie  infirmary  of  Chelsea  Hospital;  and  he  is  disposed  to  think 
that  the  disease  is  less  contagious  or  infectious  when  occurring  in 
|>en$ons  of  advanced  life  than  at  other  periods. 

That  it  is  conimunicable  by  some  palpable  virus,  was  shown  by 
I^r.  Willan,  who  says,  that  if  a  person  be  inoculated  with  the  fluid 
contained  in  the  j>hlycten0e  or  vesicles  of  a  genuine  erysipelas, 
^  rod,  painful,  difiused  swelling  and  inflammation  anah>gou3 
*^  erysipelas  is  produced  Tlie  danger,  however,  attending  this 
^^Y>erunent  has  not  allowed  it  to  be  repeated. 

Ei^^aipelas  also  spreads  by  Jmnites,  In  hospitals,  wards  aro 
occasionally  obliged  to  be  cleared  out,  to  stop  the  continued 
ipmd  of  this  disease.  In  the  navy  the  spretid  by  formtes  is  so 
i^eU  understood  that  it  is  debated  whether  swabbing  the  decks 
or  dty  rubbing  them  is  the  best  mode  of  disinfecting  a  ship, 
Md  preventing  the  spread  of  the  dkease.  It  has  sjiread  exten- 
mvBiy,  and  for  long  periods,  in  the  Birmingham,  Edinburgh, 
Qiw^w,  and  London  hospitids,  and  is  only  got  rid  of  by  empty- 
ing and  whitewashing  tlie  wards.  It  is  said,  however,  that 
dry  rubbing  is  preferable  to  washing,  moisture  appearing  to 
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promote  the  extensicm  of  the  disease.     Tlie  old  "DreaAiougiit^B 
boqiitai  sliip  in  tlie  Thames  was  m  imprognate<l  with  the  famiteJM 

I  of  eryaipelas  that  she  had  ultimately  to  be  brokan  up,  and  a  newfl 
vessel  snbfitituted.  H 

A  patient  having  passed  through  an  attack  of  eiysipaka  haaS 
no  security  against  future  attjicks  of  the  disease;    and  many-^ 
persons    suffer    repeatedly    from    erysij^elas^   some    periodically. 
Tliere  appears  to  be  a  constitutional  pi-edisposition  to  the  disease 
in  some  people,  aud  especially  in  those  who  have  periodic  attacks. 
Some  women  have  attacks  every  month.     Intemperance,  asd  allfl 
influences  which  tend  to  depress  the  system,  predispose  to  the  " 
disease,  and  hence  partly  the  prevalence  of  the  disease  in  hospitals. 
But  there  are  unquestionably  some  unknown  conditions  of  the 
atmosphere  which  seem  to  favour  the  dissemination  of  the  diseasa 
It  has  been  observed  that  this  prediapoaitioa  to  erysipelajs  exists 
in  the  ordinary^  wards  of  hospitals  at  the  same  time  that  puerfjenJ 
fever  prevails;  and  it  was  formerly  not  an  unfrequent  accompani- 
ment  of  small-pos. 

Period  of  LateEcy, — Erysipelas  has  occasionally  followed  a  few 
hours  after  exposure  to  the  infection.  Dr.  Elliotson  thlnkn  five 
days  elapsed  in  his  own  case,  and  Dr.  Watson  haa  given  three 

!  cases  in  wliich  the  inter\^al  was  a  week     It  has  been  observed  in 
hospitals  that  a  fortnight  has  elapsed  after  its  subsiding  in  one 

.  case  and  appearing  in  another  in  the  same  ward.     It  is  probable, 
therefore,  that  the  period  varies  from  two  to  fourteen  da>*a 

Erysipeka  and  puerperal  fever  are  interchangeable  diseases,  the 
one  being  able  to  induce  the  other  by  personal  contact     Destruc- 
tive epidemics  of  erysipelas  have  now  and  then   ooeurreil  ia- 
Europe,  and  several  [mrts  of  America  have  of  late  years  been  th«^ 

[  Bcene  of  similiir  ravages,  especially  in  the  New  England  Statea. , 
the  South- Western  States,  and  the  interior  of  Pennsylvania  (Df^^™ 
Wood).  ■ 

Prognosis, — The  most  experienced  physicians  consider  erysipel*^^ 
at  all  periods  of  life,  **a  dangerous  and  deceitftil  disease,''  4X^d 
w^hen  it  fixes  on  the  face  or  scalp  it  is  one  of  the  most  8eri<>^t^» 
discages  to  wbich  an  aged  person  especially  is  liable*  for  when  ^^ 
appears  to  be  going  on  well,  the  membranes  of  the  bi^in  i^^*^J 
become  involved,  or  the  powers  of  life  may  give  way,  the  pati^^^ 
sinking  suddenly  under  the  depressing  iuMuence  of  the 
The  disease  may  extend  to  the  fauces  or  the  glottis,  and 


TREATMENT    OF   EBTSIFELA9. 


363 


patt^ii  then  dies  suddenly  from  the  a^dema  of  the  glottis  which 
supervenes.  The  disease  is  peculiarly  fatal  to  dninkai\la»  and  to 
patients  of  hroken  down  habits;  and  frequently  recurring  attacks 
show  such  a  bad  state  of  health  as  indicates  a  speedy  break-up 
of  the  constitution  (Maclachlan).  It  h  five  times  more  fatal 
to  people  above  sixty,  than  to  people  between  fifteen  and  sixty 
years  of  age  {Bcfjistrar-Generars  Fifth  MepcH,  p,  456)* 

Treatment, — Broussais  states  that  when  he  ser\^ed  with  the 
French  armies  in  Italy  he  has  seen  erj^sipela^  allowed  to  run 
its  natural  course,  and  the  result  was,  that  it  made  immensely 
rapid  progress,  and  ended  either  in  suppuration,  in  gangrene,  or 
in  fatal  visceral  inflammation. 

Erysipeks,  in  the  opinion  of  some,  is  a  disease  of  simple 
inflammation,  and  consequently  ought  to  be  treated  by  general 
and  local  bleeding;  while,  on  the  contrary,  others  contend  that 
it  is  a  specific  inflammation;  and  long  exi>erienc©  has  shown 
that  bleeding  is  often  injurious,  while  a  tonic  mode  of  treatment 
Is  much  moi-e  uniformly  successful. 

There  are  very  few  physicians,  from  the  days  of  Hippocrates  to 

the  present  time,  who  have  not  bled  patients  in  erysipelas,  and 

consequently  this  experiment  has   been  made  on  a  large  scale; 

itm  many  of  the  warmest  advocates  of  bleeding  admit  that  the 

openition   is   occasionally  followed   by  unpleasant  consequencest 

Indeed,  the  treatment  by  bleeding  has  teen  often  followed  by  so 

many  unfavoui-able  results,  that  many  physicians,  the  most  inteUi- 

gent  of  the  profession^  aifiim  that,  according  to  their  experience, 

the  practice    is    not    only  nnfavoumble   but    higlily   injuiioiis* 

Andral  is  reported  to  have  said,  '*In  erysipelas  with  delirium, 

bleeding  pales  the  skin,  but  the  disease  continues;  the  cellular 

taBiue  remains  gorged,  and  de^th  follows.     We  open  the  body,  but 

find  nothing/'     Cruveilhier  says,  "des  erysipHes  ^^e^itrh,*^  is  a 

©onaequence  of  unusual  or  too  abundant  bleeding,  and  he  con- 

sicJers  the  question   of  bleeding  in  this  disease   to   have  been 

*'  ^iepuiH  longtemp8  jngh!'    Blache  and  Chomel  likewise  say  that 

"  Experience  has  proved  that  general  bleeding  has  no  other  effect 

than  to  blanch  the  eruption  ^vibhout  notably  abridging  its  dura- 

tion/'     In  this  country,  Drs.  Fordyce,  "WeUs,  Pearson,  Heberden, 

^nd  WilJan  all  give  their  testimony  to  the  frequent  ill  eflects  of 

hle^^ljQg  Ijj  ^ig  disease;  and,  in  consequence,  they,  for  the  most 

^^  recommend  a  tonic  treatment. 
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It  is  therefore  to  be  recollected  that  Lleeding  will  not  cure  tte 
erydpeliiioUB  inflammation,  in  the  way  that  it  produces  a  salutary 
eflfect  CO  an  idiopathic  inflammation  of  the  lungs,  occmring  in  an 
otherwiBB  healthy  person.  It  is  ako  to  be  borne  in  mind  that, 
as  a  rule,  bleeding  is  not  T:»orne  well  by  pei^ns  sufferin^:  from 
erj^sipelii^;  and  it  is  necessaiy  to  be  ever  mindful  of  the  fact  that 
people  of  a  certain  class  in  populous  towns  cannot  bear  bleeding 
so  weD  as  those  who  pass  their  life  io  the  country.  For  instance, 
a  brewer's  drayman  in  London,  accustomed  to  rejoice  in  the 
beverage  which  he  delivers  to  his  customers,  would  sink  suddenly 
under  the  influence  of  a  bleeding;  when,  if  double  or  even  treble 
the  amount  of  blood  were  abstracted  from  a  countiyman  giiflTering 
from  erysipelas  of  a  sthenic  form,  but  heretofoi^  in  good  health.  It 
would  produce  but  little  eflbct,  and  that  probably  for  goor^ 
Bleeding,  as  a  rule,  is  only  indicated  in  the  youDg,  the  healthy,  am 
the  vigorous;  and  it  must  equally  l^e  avoided  entirely  in  the 
and  in  broken  down  cachectic  patients. 

Eest^  saline  laxatives,  cooling  drinks,  and  low  diet  are  the^ 
elements  of  treatment  in  mild  and  simple  cases.  An  emetic  is 
useful  at  the  commencement;  and  I  have  seen,  in  the  practice 
an  eminent  surgeon,  that  fi-equent  resolution  of  an  erysipelatoi 
attack  has  followed  an  antacid  laxative,  such  as  of  rhubarb 
powders  and  carbonate  of  soda,  together  with  the  counter  ini* 
tation  of  a  mustard  poultice  over  the  stomach.  Laxative  and 
cathartic  remedies  are  to  be  selected  and  apportioned  according 
to  the  violence  of  the  attack  and  its  nature,  ajs  tending  to 
the  unfavourable  results  of  the  specltic  inflammation  already  I 
noticed.  Calomel  is  a  most  valuable  purgative,  as  a  sedative  in 
febrUe  disturbance,  especially  when  followed  by  castor  oil,  or  the 
common  black  draught.  The  indications  to  the  use  of  certain 
remedies,  as  given  in  the  treatment  of  scarlet  fever,  are  equallj^^ 
applicable  here.  ^^ 

If  the  febrile  state  is  not  subdued,  antimonials  are  of  great 
service,  for  so  far  m  they  are  diaphoretic  in  their  action  they 
tend  to  subdue  the  vascular  excitement.  If  symptoms  of  nervous 
depression  ensue,  opium,  or  opium  and  ipecacuanha  are  indical 
also  wine  and  quinine,  ammonia  and  camphor,  in  asthenii 
cases  with  a  tendency  to  a  typhoid  stata  The  tin^^ture  of  tk 
p^rchUrule  of  iron,  in  doses  of  ten  to  thirty  minims,  thr 
four,  or  five  times  a  day,  in  water,  infusion  of  quassia^  or  calumba 
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is  now  also  a  remedy  tniicb  in  use,  and  it  may  be  alternated 
with  tlie  syimp  of  tlte  pkospkate  of  hvn,  in  doses  of  a  tea-spoon- 
ful three  or  four  times  a  day.  In  cases  where  the  system  ig 
obviously  gouty  or  rhenmatic,  and  where  the  joints  are  afiected, 
colehieum  'with  saline  diaphoretics  are  the  m(^t  efficient  remedial 
agenta 

Local  applications  are  potent  for  good  or  evil,  and  must  there- 
fare  be  used  with  great  caution.  The  effects  seen  on  the  skin  do 
not  constitute  the  whole  disease;  and  if  the  development  of  these 
processes  on  the  cutaneous  tissue  is  imprudently  interfered  with, 
there  is  imminent  danger  to  internal  organs.  To  ch^ck  the 
advance  and  preveot  tlie  encroachment  upon  new  territol3^  rather 
than  to  subdue  it  if  already  in  possession,  ought  to  be  the  sole 
aim  of  local  treatment;  and  to  mitigate  the  local  pain  and  uneasi- 
ness. Bland  mucilage,  such  as  that  of  viscid  luitseed  tea,  from 
wbich  light  musUn  cloths  have  been  steeped  and  spread  over  tho 
inflamed  surface,  sometimes  aifords  relief.  Dry  flour,  or  lye-meal, 
frequently  dusted  from  a  dredge-box  over  the  erysipelatous 
patches,  are  soothing  applications. 

To  arrest  the  spread  of  the  process  over  sound  skin,  nitrate  of 
silver  in  very  strong  solution,  or  tincture  of  iodine,  are  efficient 
agents.  A  line  of  circumvallation  Is  to  be  painted  round  the 
en^-^iipelatous  part,  so  as  completely  to  enclose  it.  The  nitrate  of 
silver  should  either  be  employed  in  the  solid  stick,  or  m  pi-oposed 
by  Higginhottom,  in  solution  of  eight  scruples  of  the  nitrate  with 
twelve  drops  of  nitric  acid  in  a  fluid  ounce  of  water.  Dr.  Wood 
has  practised  with  success,  and  recommends  the  use  of  tincture  of 
iodine. 

Long  and  deep  incisions  into  the  inflamed  textures  are  some- 
times demanded.  This  is  more  especially  the  case  if  there  be 
tension  of  fibrous  tissue,  such  as  the  sulx;utaneous  fasciEo;  and 
erysipelas  of  the  head  is  frequently  greatly  alleviated  hy 
repeated  innumeralile  minute  punctures,  made  by  the  point  of  a 
latioet  idl  over  the  parts  of  the  face  and  scalp  which  are  affectei 
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SefinitloiL — A  malignant  femr  which  has  prevailed  at  different 
times  and  places  epidemically;  attended  vAih  a/ni  ervption.  of  a 
compkx  nahirej  comj^oaed  of  buboes  or  swellings  of  tlte  lymphatic 
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glands,  mr&unelea,  p^isttiks,    a]K)^,   and  pdecKim   of  t^df^^l 
colours,  a7ul  distribuUd  in  diffeiy^nt  parts  of  ike  body,  ^H 

Pathology  a^d  Hirtory, — ^Modern    medicine  restricts  the  ten^f 
"  playiie  "  to  a  disease  of  dreadful  severity,  and  of  a  pecmlia^| 
character,  which  appears  to  have  been  first  recognized  in  £g}^|i^| 
and  in  the  neighbouring  conntriea     It  is  impossible  to  detertniji|^| 
the  Ume  when  the  plagne  first  appeared  in  Egypt    The  remotesiH 
period  to  which  we  can  distinctly  trace  it  is  when  spreading  into 
other  countries,  m  the  plague  of  Constantinople,  which  broke  out 
in  544^  when  Justinian  was   emperor.     This  is  the  first  tim^j 
that  the  disease,  from  its  course  and  symptoms,  can  with  cei^H 
tainty  be  recognized  as  the  plague  of  more  modem  times.     Tha    ' 
symptoms  were  shivering  and  lever,  at  first  so  slight  as  to  alarm 
neither  the  physician  nor  the  patient;  but  the  same  day,  the  next 
day,  or  the  day  after,  there  appeared  swellings  of  the  parotid, 
axillary,  or  inguinal  glands,    with    carbuncles,  and  sometimes 
gangrene ;  and  from  the  more  usually  diseased  state  of  the  glandaj 
it  w^  called  " jjcs^/j*  ingui'^iaria"  ^M 

The  disease  from  that  period  has  prevailed  at  short  intervals  iil^^ 
various  parts  of  Euroi>e  as  late  as  the  seventeenth  centuiy.     Sir 
Gilbert  Bkne  has  odetdated  there  were  no  less  than  forty-fiv© 
epidemics  of  plague   in  the  seventc^enth  century.     Fouiteen  of 
these  occurred  in  Holland,  imported,  it  Is  supposed,  by  the  Dutch 
engaged  in  the  Levant  trade,  about  the  year  1612;  and  twelve 
in  England,  imported,  as  has  been  supposed,  from  Holland,    The 
htst  epidemic  of  plague  which  prevailed  in  both  of  these  coun-^ 
tries  was  in  1G65,  the  year  l:»efore  the  memorable  fii^e  of  Londoid^ 
This  epidemic  was  termed  the  *'  Great  Plague/'  and  sf^read  "  with 
each  intolerable  infection**  that  7,165  persons  are  said  to  have 
died  in  one  week,  while  in  one  year  no  less  than  6S,526  died  in 
the  city  of  London  and  its  suburbs  alone — an  immense  mor 
tality,   considering    the    then    comparatively  small  amount 
populatioa 

The  plague  is  still  occasionally  epidemic  in  Egypt,  and  sonie*1 
times  prevails  on  the  Barbary,  Arabian,  and  S^^Tian  coasts,  and 
also  at  Constantinople;  but  it  has  been  rarely  seen  out  of  the 
Turkish  dominions  since  the  seventeenth  century.  Nevertheless, 
it  broke  out  at  Copenhagen  in  1712,  at  Marseilles  !n  1720,  and  at 
Moscow  in  1771.  In  the  present  century  it  has  appeared  at  soma 
of  the  Eussian  ports  in  the  Black  Sea    In  1813  it  broke  out  at 
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Malta  and  at  Gozo,  when  tlie  nuinber  of  victims  was  estimiitad 
at  between  4,000  and  5,000  (Burrell),  It  subsequently  broke 
ont  at  Noja,  in  CakLria,  in  IHlGj  at  Corfa  in  181 S;  it  api>eared 
at  Gussemberg,  in  Silesia,  in  1819;  and,  lastly,  in  1828-29,  it 
devaMated  tbe  ranks  of  the  Kussian  army  in  Bulgaria;  and  thei'O 
is  roaaoQ  to  believe  that  at  Odessa,  towartls  the  end  of  the  I'ocent 
Kussian  war,  there  were  cases  of  a  malignant  fever,  with  buboes 
and  swellings  in  tbe  glands  of  the  groin  and  axilla,  which  policy 
prevented  calling  plagne. 

It  is  believed  that  in  this  disease,  as  in  others  of  this  order,  a 
specific  poison,  after  a  given  period  of  latency,  produces  certain 
specific  actions,  which  ixre  either  preceded,  accornpaniedj  or  fol- 
lowed by  fever.  The  more  specific  actions  of  the  |)oison  are  the 
induction  of  a  state  veiy  similar  to  that  of  typhus  fever,  as  seen 
in  this  cotmtiy;  also  a  singular  enlai'gement  of  the  heart,  the 
liver,  or  the  spleen.  But  the  most  consUmt  action  of  tbe  fwison 
is  on  the  l^Tnphatic  system  generally,  as  in  typhus  fever — ^tlie 
cervi^,  inguinal,  axillaty,  and  mesenteric  glands  being  for  the 
most  part  foiind  enlarged  or  otherwise  inflamed,  and  thus  giving 
ri^e  to  the  cbaracteristic  bulxj.  The  areolar  tissue  apjiears  to 
be  often  the  seat  of  a  fepeeific  action  of  the  [joison,  in  the  form 
of  carbuncles;  every  organ  and  tissue  of  the  body  is  likewise 
covered  with  petechia^,  and  often  the  seat  of  htemorrhagic 
effusion 

The  erfcreme  danger  believed  to  attend  posthumons  examina- 
tiona,  and  the  prejudices  of  the  Mohammedans,  long  prevented 
our  acqnii'ing  any  siitisfactory  data  resfjecting  the  pathological 
phenomena  of  the  plugiie;  but  a  commission  appointed  by 
Uobammed  Ali  in  1834-35,  and  consisting  of  Clot  Bey,  Gaetani 
Bey,  Iflcbesi,  and  subsequently  of  Btilard,  examined  the  bodies  of 
fcpisty-eight  persons  who  died  of  the  phigue,  and  the  following  is  a 
"summary  of  their  results : — 

On  removing  the  cranium  the  sinuses  were  fomid  filled  with 
l»laek  blood,  the  arachnoid  veins  greatly  injected,  and  the  arach- 
noid cavity  often  infiltrated  with  serum,  and  occasionally  ^^th  a 
trifling  effnsion  of  black  blood  The  substance  of  the  brain  was 
genemlly  less  consistent  than  in  health,  and  sprinkled  with  more 
bloody  spots  than  usual  The  bronchial  membnine  appeared 
sensibly  inflamed,  although  during  life  tbe  patient  had  presented 
no  catarrhal  symptoms.     Tlie  pericardium  frecjuently  contained  a 
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reddish  aerosity^  The  serous  membrane  covering  the  heart  and 
pericardium  was  often  extenssively  aflected  with  p«tecbine.  The 
heart,  distendufl  wdth  blood,  was  almmt  always  enlarged  from  a 
third  to  a  hiilf  gi^eater  than  its  natural  size^  it&  tiHsnes  being  often 
pale,  and  sometimes  softened, 

In  acnte  cases  the  stomach  and  small  intestines  were  soften^ 
and  presented  similar  petechiid  appearanees. 

Tlie  Uver  was  almost  always  kr^r  than  natumi,  and  loaded 
with  blood,  Mobile  petechial  spots  wei'e  often  seen  at  its  sur&oe* 
The  gall-hladder  was  t!ie  seat  of  petechise,  and  in  two  cases  blood 
was  eflEused  into  the  submucous  areolar  tissue. 

The  spleen  was  always  twice  ita  mitural  size,  or  e\"en  mor^ 
was  rarely  the  seat  of  hsemorrhagic  eflFusion.     It  was  sof 
and  deep  in  colour- 

The  kidneys  were  often  found  immeti^ed  in  a  lijemorrhagtc 
effusiou  into  the  surrounding  tissue.  They  were  loaded  w*it!i 
blood  and  the  pelvis  fiUed  with  clots.  The  ureters  occasionaEy 
contained  bliiod,  and  sometimes  the  lumbar  glands  were  so 
enhirged  as  to  press  upon  them^  and  to  account  for  the  suppres- 
sion of  urine.  The  bladder  occasionally  presented  petechia?,  and 
occasionally  the  urine  was  mixed  with  blood. 

Eveiy  dissection  showed  that  buboes^  wherever  seated,  alwa 
resulted  fi^om  enlarged  lymphatic  ganglia,  varying  in  size  fi 
an  almond  to  a  goose's  egg.  The  least  altered  were  hard  and 
injected.  In  a  more  advanced  stage  soma  of  these  glands  were 
without  any  change  of  colour,  and  othcT^  again  as  richly  coloured 
m  lees  of  wine,  and  either  wholly  or  partially  softened  or  putres- 
cent. Sometimes  these  glands  became  agglomerated,  foi-mmg' 
masses  which  weighed  two  pounds  or  moro,  and  around  these 
agglomerationa  a  hsemorrhagic  effiision  extended  into  tho  areolar 
tissue.  The  cerv^ical  glands  often  became  so  enlarged  as  to  form 
a  sort  of  chaplet,  united  with  those  of  the  axilla  and  of  the 
mediastinum.  Tlie  axiUary  glands,  again,  communicated  with 
the  cer\-ical,  and  with  those  which  surrounded  the  bronchL 
Those  in  the  groin  connected  themselves  in  the  sama  manner 
with  those  of  the  abdomen,  and  these  might  be  traced  withoot 
interruption  through  the  cmral  arch  into  the  peh^s  and  along 
the  vertebral  column-  It  was  especially  among  these  latter  that 
sangnineoiis  effusion  was  found  in  the  subperitoneal  tissue^.  The 
mesenteric  glands  were  often  so  numerous  that  the  whole  of  tha 
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mesentery  seemed  covered  with  them,  but  they  eeldoni  exceeded 
an  ahnond  in  size. 

The  blood  is  evidently  diseased  in  the  plague  patient,  although 
no  analysis  has  shown  in  what  this  alt*:!ration  consists.  It  is 
suited  never  to  be  buffed;  that  the  serum  readily  dissolves  the 
colouring  matter;  and  that  the  lower  part  of  the  clot  is  but 
feebly  coagulated 

In  the  Me^Uterranean  cities,  where  plague  epidemics  have 
preTsiled,  it  is  of  importance  pathologically  to  remember  that 
epidemics  of  "anthmx,"  ''carbuncle/*  "phlegmon,'*  "boiV*  or 
*  pustule,"  are  not  uncommon.  The  disease  usually  shows  itself 
iti  the  form  of  tumors  at  the  lower  part  of  the  neck,  Ix^tween 
the  Khoulders,  or  in  the  loins.  These  vary  in  size  from  that  of 
a  pigeon  s  egg  to  a  circumference  of  eight  inches.  They  are 
pr&ceded  hy  shivering,  headache,  prostration,  sickness,  oc^aaioual 
vomiting,  and  sleeplessness,  succeeded  by  fever,  the  appearance 
of  the  carbuncle,  and  typhoid  sjTnptoma.  In  some  years  the 
disease  la  severe  and  yields  a  high  mortality  Tlxe  subjects 
of  such  disease  are  generally  pei^sons  of  sickly  appeamnce,  of 
gross  habits  of  life,  and  who  live  in  damp,  filthy  localities,  where 
the  plague  formerly  committed  its  ravages.  It  is  extremely 
prt>bable  that  these  diseases  are  cognate  to  the  tiue  plague — 
that,  having  been  bom  together,  the  source  of  the  true  plague 
k  alwajns  in  existence  where  these  diseases  prevail,  requiring 
oaly  the  requisite  unfavourable  sanitary  conditions  to  caU  forth 
tlie  epidemic  pestilence  (See  Report  tyii  the  Sa7iitary  Conditiofh 
of  Mediterranean  Statimis^  by  Capt.  Galton  and  Dr.  Sutherland, 
pp.  88,  89). 

SjmptomE. — The  poison  of  the  plague  produces  those  disordered 

functions  of    the    great   nervous   centres   which   conBtitute    the 

phenomena  of  fever,  either  of  a  low  or  of  an  active  character, 

and  sometimes  so  severe  as  to  destroy  the  patient  within  one 

^^    two   days,    and   before  any  secondaTy   lesions    are  set   up. 

**  Ax  Aleppo."  Dr.  Russel  says,  "  in  the  most  destructive  forms  of 

th^  plague  the  vital  principle  seems  to  be  suddenly  as  it  were 

^^tingnished,  or  enfeebled  to  a  degree  capable  only  for  a  short 

*^iiie  of  resisting  the  violence  of  the  disease;  and  the  form  of 

*^«e  plague  beyond  aU  others  most  destructive  exists  without  its 

?^'*a,Tacteristic  eruptions,  or  other  external  marks  considered  pesti- 

^^*  tiaL  These  cases  perished  sometimes  within  twenty -four  hours." 

Vol.  I,  2  b 
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The  manner  in  which  the  disease  commences  is  very  varioiw; 
but  generally  it  is  preceded  for  a  greater  or  less  length  of  time  by 
"lassitude,  loss  of  strength,  general  uneasiness,  and  mental 
anxiety,  to  which  shivering,  headache,  vertigo,  and  voroiting 
soon  succeed ;  then  appear  the  general  and  local  phenomena,  and 
among  them  the  characteristic  bubo,  carbuncles,  and  petechia, 
preceded  or  fdlowed  by  delirium  or  coma,  too  often  terminating 
in  death." 

The  buboes  of  plague  seldom  maturate  till  the  fever  is  on  the 
decline,  which  rarely  happens  till  the  eighth  or  ninth  day;  nor 
are  they  generally  ripe  for  opening  till  between  the  fifteenth 
and  twenty-seventh  day.  In  general,  suppuration  has  not  been 
so  frequent  as  resolution,  and  never  were  the  buboes  seen  to  be 
gangrenous.  Aubert  considers  the  bubo  as  of  good  augury  for 
the  patient,  and  its  suppuration  as  the  sign  of  his  recovery. 

Tlie  carbuncle  is  by  no  means  of  constant  occurrence,  Dr. 
Russel  having  found  it  only  in  490  cases  out  of  2,700.  It  appears 
more  commonly  in  the  middle  or  towards  the  decline  of  the 
disease.  Hardly  any  external  part  is  free  from  them,  not  even 
the  penis;  and  in  one  instance  a  carbuncle  formed  in  the  throat, 
which  was  fatal.  They  occur  more  particularly  on  the  limbs,  and 
more  especially  on  the  legs.  In  some  cases  they  form  on  the 
cheek  or  lips,  and  by  the  tumefaction  they  cause,  give  to  the  face 
a  hideous  aspect;  in  others  the  whole  of  one  side  of  the  jaw  baa 
been  laid  bare,  while  in  others  they  have  formed  on  the  eyebrow 
and  on  the  eyelid,  and  partly  destroyed  the  eye.  Clot  Bey, 
however,  observed  they  never  formed  on  the  scalp,  the  palms  of 
the  hands,  or  on  the  soles  of  the  feet 

There  are  three  different  varieties  of  carbuncle,  and  all  com- 
mence in  the  same  way,  or  by  a  small  red  pimple,  which  increases, 
and  in  the  centre  'of  which  a  vesicle  forms,  containing  first  a 
yellow  and  afterwards  a  blackish  serum.  In  the  most  benign  the 
vesicle  bursts,  and  dries  up  in  three  or  four  days  from  its  first 
formation,  the  epidermis  alone  having  been  infected.  The  second 
variety  involves  the  whole  thickness  of  the  skin,  as  well  as 
portions  of  the  cellular  tissue,  which  is  moderately  tumefied,  and 
surrounded  by  a  dark  red  areola.  The  gangrene  in  this  fonn  is 
circumscribed,  and  there  results  an  eschar  from  one  to  two  inches 
in  diameter,  which  is  detached  by  suppuration,  leaving  an  ulcer 
with  a  sliarp  perpendicular  edge.    In  the  severe  forms  the  led- 
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ness  and  turaefactioii  cover  a  large  space,  and  the  gangrene 
rapidly  involves  the  skin,  the  cellular  tissue,  and  sometimes  even 
the  bonea  It  has  been  observed  that  the  malignity  of  the 
carbuncle  is  in  the  direct  ratio  of  the  severity  of  the  disease,  but 
the  mere  existence  of  carbuncle  is  not  of  unfavourable  augury. 
Their  number  is  very  various,  sometimes  only  one,  at  others  ten 
or  twelve.  When  there  are  several,  they  often  form  in  succes- 
sion. These  tumors  are  often  very  painful,  and  Aubert  mentions 
one,  seated  on  the  back  of  an  Arab  soldier,  four  inches  in  diameter. 

Petechia  are  observed  in  some  seasons  and  not  in  others.  They 
present  different  sliades  of  colour,  according  to  the  intensity  of  the- 
disease — rose  colour,  violet  colour,  or  black.  Aubert  considered 
ibeir  appearance  an  almost  certain  sign  of  death.  The  duration 
of  the  disease  is  from  a  few  hours  to  fifteen,  twenty,  thirty,  or 
even  more  days. 

Bi&giLOSifi. — Clot  Bey  say^  the  disea^s  which  most  resemble  the 
y^lague  are  typhus  fever,  severe  forms  of  paludal  fever,  apoplexy, 
dysentery,  parotitis,  and  scrofulous  or  syplulitic  affections  asao- 
eiated  with  febrile  s3rmptoras  of  a  tyyihoid  type, 

Ckiifle^— The  plague,  and  the  specific  poison  which  it  generates, 
seem  to  have  a  very  limited  geographical  range.  Clot  Bey, 
indeed,  considers  it  to  be  endemic  along  the  whole  of  the  eastern 
and  southern  coai^ts  of  the  Mediterranean,  the  principal  centres 
of  propagation  being  Egypt,  Syria,  and  Constantinople,  But 
most  authors  are  agreed  that  Egypt  is  the  great  focus  of  the 
plague,  whence  it  may  be  propagated  under  circumstances  of 
overcrowding,  filth,  dampness,  and  organic  decompositioa  It 
leems  determined  also  that  the  disease  is  often  circumscribed 
within  a  very  smaU  space  of  country.  Volney  states  that  in 
Egypt  the  plague  never  commences  in  the  interior,  but  always 
appeal^  first  on  the  coast  at  Alexandria,  passes  from  Alexandria 
to  Rosetta,  and  from  Rosetta  to  Cairo. 

All  that  we  can  safely  affirm  of  the  poison  of  the  plague  is,  that 
it  is  at  aU  times  endemic  in  Egypt  along  with  the  cognate  diseases 
of  ^'carbuncle,"  "anthrax,"  or  "boil,"  akeady  referred  to,  and  every 
fi'v^e  or  six  years  it  becomes  epidemic.  It  also  appears  to  be,  to  a 
<^^rta!n  extent,  influenced  by  season,  not  spreading  in  any  veiy 
»^  Jumble  dc^ce  till  December,  and  attaining  its  gresftest  height  in 
•*  ^ne.when  it  rapidly  declines. 

TTie  period  of  the  year,  however,  at  which  the  plague  prevails 


372 


gPfiCIAL  PATHOLOGY — TBB  FLAGUB, 


differs  in  some  degree  in  different  countriea;  but  the  total 
diiratiotL  of  the  disease  in  any  country  to  which  it  is  not  native 
appears  to  be  inconsiderable,  unless  kept  np  by  a  fresh  importa- 
tion. At  Aleppo  it  lasted  from  1760  to  1762,  a  period  of  three 
yeara.  But  in  Malta,  Marseilles,  and  in  the  western  parts  of  ^d 
Europe,  it  has  generally  subsided  in  about  twelve  months.  ^M 

In  seleetiog  its  victims,  this  poison  foUowa  the  law  of  most 
other  morbid  poisons,  attacking  the  poor  rather  than  the  rich,^ — 
women  nither  than  men, — patients  labouring  under  disease  rather 
than  healthy  individuals, — persona  constitutionally  feeble  rather 
than  the  robust,  and  those  addicted  to  intemperance,  or  other 
excesses,  rather  than  those  who  more  strictly  observe  the  precepts 
of  Mohammed.  As  to  races — the  Amb  suffers  more  than  the 
Negro,  the  Negro  than  the  Turk,  and,  in  Egypt,  the  Turk  more 
than  the  European. 

Modes  of  Frepagation. — Tlie  belief  that  the  plague  is  capable  of 
being  communicated  ia  so  general  that  it  still  continues  to  be  the 
terror  of  Europe,  and  the  porta  of  every  nation  are  closed  ag^BSt 
a  vessel  supposed  to  have  the  plague  on  board.  The  feets  by 
which  this  precaution  is  warranted  are  extremely  striking;  for 
every  time  the  plague  has  appeared  in  Christian  Europe,  the 
airival  of  a  ship  has  been  an  invariable  antecedent,  on  board  of 
which  one  or  more  persons  have  died  of  the  plagua  The  disease, 
alao,  invariably  broke  out  at  the  port  or  town  at  which  such 
vessel  arrived ;  and  if  proper  precautions  were  not  taken  it  spread  ^J 
into  the  interior  of  the  country,  ^M 

It  is  known  that  the  antecedent  arrival  of  a  vessel  having  the  ^ 
plague  on  board,  at  each  of  the  three  ports  of  Marseilles,  Messina, 
and  Malta,  and  the  breaking  out  of  the  diseaae  in  aJl  thoae  placed 
shortly  afterwards,  is  so  remarkable  that  it  can  be  only  eK|)laiiied 
by  admitting,  in  these  instances,  the  connection  of  cause  and 
effect.  Moreover,  the  fact  of  the  plague  having  originated  in  the 
preceding  instances  from  imported  cases  of  the  disease,  and  not 
from  any  local  influence,  is  demonstrated  by  the  exemption  of 
large  bodies  of  persons  "  shut  up  **  in  the  very  heart  of  the  pesti- 
lence. Tlius,  in  the  plague  at  Marseilles,  the  Urg^  nunnery  of 
Les  Dames  do  la  Visitation  Sdnte  Marie  '*  sliut  up,'*  and,  althougb 
thei-e  was  an  infirmary  on  one  side  for  those  ill  of  the  diseaae^ 
and  a  burying-ground  on  the  other  for  those  who  died  of  it,  yet 
all  the  inmates  of  the  nunnery  escaped      ITie  Hopltal  d©  k 
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ChftTit^  of  the  same  city,  a  sort  of  poor-hotise,  makiDg  up  about 
300  betk,  **  abut  up,"  and  escaped  with  complete  impunity  *  hut 
being  converted  into  an  infirmary  for  the  plague  patients,  200  of 
tiie  poor,  left  in  attendance,  aU  died  of  the  malady. 

Jbiother  class  of  facts  demonstrative  of  the  communicable 
nature  of  the  plague  is  the  great  number  of  persons  attending  on, 
or  in  communication  with,  the  aick  who  die  from  this  disease* 
The  French  army,  on  first  taking  possession  of  Egypt,  lost  no 
less  than  eighty  medical  officers  by  the  plagiie — an  immense  pro- 
portion compared  with  the  loss  of  the  army  generally.  In  t'he 
Eogltsh  army  only  one  in  forty-eight  of  the  military  died  of  the 
plague,  while  one-half  of  the  medical  officers  died.  Some  few 
persona  dso  have  ventured  voluntarily  to  inoculate  themselves 
with  plague-matter,  and  these  have,  with  hardly  an  exception^ 
falleu  victims  to  their  rash  experiments. 

Dr.  Russcl  stateJ5  that  at  Aleppo  he  met  with  twenty-eight  cases 
of  re-infection,  or  1  in  157:  and  Clot  Bey  states  that  be  and  his 
colleagues  saw  many  individuals  perish  of  plague  in  183"i-35  who 
had  formerly  survived  an  attack  of  the  disease. 

Treatmeat^ — In  the  treatment  of  the  plague  neither  the  practice 
of  the  French  nor  English  medical  officers  serving  in  Egypt  has 
led  to  any  happy  result;  and  it  is  to  be  regretted  that  recent 
experience  has  not  in  any  degree  advanced  the  successful  treat- 
ment of  the  pkgua  "In  the  beginning  of  the  epidemy/*  says 
Clot  Bey,  '*when  the  morbid  cause  acts  with  a  rapidity  so  great 
that  some  houra  are  sufficient  to  compromise  the  life  of  the 
patient,  every  treatment,  even  the  most  energetic,  is  powerless  to 
srrest  the  course  of  the  diseasa  When,  however,  the  intensity  of 
tiie  disease  abates,  we  may  hope  for  the  recoveiy  of  the  patient." 
Looking,  however,  to  the  pathology  of  the  disease,  and  regiirding 
it  aj  a  form  of  malignant  typhus  fever,  the  principles  of  general 
treatment  ought  to  be  similar  to  those  laid  down  in  the  account 
of  that  disease* 

We  have  no  suiBcient  evidence  to  prove  that  plague  may  be 
carried  beyond  those  geographical  limits  where  it  or  the  cognate 
diseases  already  noticed  are  epidemic.  Quarantine  establish  men  ta 
to  prevent  the  transmissian  of  such  epidemic  diseases  are  now 
tbferefore  unwarrantable  nuisances^  and  vexatious  interruptions  to 
laercantile  enterprise,  I  am  informed  by  a  medical  fiiend  who 
irtsited  Malta  in  1861,  that  a  curious  instance  of  the  wavering 
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nature  of  opinion  regarding  the  efficacy  of  quarantine  was  afforded 
during  the  last  Benghazi  plagua  The  Maltese — tiie  most  sensitiTe 
people  formerly  on  the  subject — absolutely  declined  to  pat  any 
quarantine  on  arrivals  from  Benghazi,  and  trade  went  on  as  nsoal 
until  the  Austrians  intimated  that  unless  Malta  put  Benghazi  in 
quarantine,  Trieste  would  put  Malta  in  quarantine;  and  the  poor 
merchants  were  obliged  to  submit.  There  is  little  risk  of  pligae 
now,  because  of  the  great  improvements  which  have  taken  place: 
and,  it  is  to  be  hoped  that  as  sanitary  measures  are  developed  the 
barbarism  of  quarantine  will  entirely  disappear. 

SEcnox  II— The  Coxtixued  Feveb& 

Fevers  have  been  classified  according  to  various  theories;  and 
much  has  been  written  on  the  subject  In  the  previous  section 
those  diseases  have  been  described  in  which  an  eruption  on  the 
skin  especially  challenges  attention,  and  with  the  appearance  and 
development  of  which  more  or  less  fever  is  associated.  They  are 
described  by  most  systematic  writers  as  a  separate  class,  under 
the  name  of  "  The  Eruptive  Fevera." 

The  **  Continued  Fevers,"  now  about  to  be  described,  were  at 
one  time  all  recognized  under  the  single  name  of  "  Common 
Continued  Fever,"  ef  which  it  was  believed  there  were  several 
varieties.  But  since  about  the  year  ISiO  spedfic  differences 
have  been  gra^lually  becoming  more  and  more  obvious,  so  that 
now  at  least  FOUR  DisnxcT  fevers  can  be  recognized,  allied  bjr 
certain  common  characters,  and  not  less  distinctly  separable  ly 
peculiar  and  distinctive  maiks.  The  plurality  of  continued  feven 
must  now  therefore  be  generally  admitted. 

The  four  fevers  about  to  be  described  have  been  mixed  up 
leather  in  almost  every  epidemic,  in  various  proportions,  so 
that  each  epidemic  of  fever  has  held  a  peculiar  diaracter  aoooid- 
in^  to  the  natui>^  of  the  dominant  Hi^ftaa*  which  was  mainly 
p^t'^^Llent. 

The  f L-^ur  forms  of  Continued  Fever  are  now  named  respedively 
as  iMl,>vs:— ,1  >  Tj-phus  Fever;  ,i^  Typhoid,  Enterk;  or  Intes- 
tinal Fi-ver;    5/  Relapsing  Fever;  [4)  Febricula. 

Mu.'-h  has  l^een  spc^ken  and  written  about  the  idoitity  and 
nvMi-iJerjiity  of  typ\^.it  and  typltoid  fevers;  and  in  the  fint 
edition  of  this  worl:  I  siated  my  belief  that  these  two  Cms  of 
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eontmued  fever  were  identical  in  their  nature — i  a,  were  varieties 
merely  of  a  fever  which  resulted  from  one  and  tlio  same  specific 
poison.      I  entertained  thk   belief  partly   because  I   had  been 
taught  as  a  student  eo  to  believe,  and  partly  because  I  con- 
sidered that  the  evidence  then  existing  on  the  subject,  and  with 
which  I  was  acquainted,  did  not  fully  justify  any  other  conclu- 
sioti     Tliia  belief  I  recanted  in  the  previous  edition,  for  proofe  of 
numerous  and  remarkable  diSerences  of  a  specific  kind  between 
ti/phus  and  typhoid  fever  have  been  slowly  hut  surely  accumn* 
lating  since  the  beginning  of  the  present  century.    The  dissections 
by  Prost,  of  Parisian  fever  pattentB  in  1804,  may  be  said  to  have  ' 
laid  tbe  foundations  of  our  knowledge,  and  to  have  turned  the 
attention  of  pathologists  in  the  direction  which  has  led  to  such 
definite  results.    In  more  than  150  dissections  he  always  found 
"inflammation,"  with  or  without  ulceration  of  the  mucous  mem- 
brane of  the  intestines.     Petit,  Serres,  Pommer,  and  Bretonneau 
followed    up    the    investigations  of  Prost;    but  tbe    celebrated 
treatise  of  Louis,  in  1829,  was  the  fii*st  to  give  a  complete  and 
connected  view  of  symptoms  as  well  as  of  post-mortem  lesions  in 
the  fever  common  in  Paris;  and  although  Prost  asserted  the  con- 
nection of  a  certain  intestinal  lesion  with  a  definite   series  of 
symptoms,  still  it  was  Louis  alone  who  described  the  lesion  in 
ternu  sufficiently  precise,  and  indicated  with  scientific  exactitude 
the  symptoms  with  which  it  is  concurrent     The  views  of  Louia 
were  snljsequently  adopted  by  Chomcl  and  Andral  in  France.     In 
other  parts  of  Europe,  however,  and  especially  in  England,  IxHliea 
of  numerous  fever  patients  were  opened  without  finding  any 
disease  of  Peyer's  patches,  although  difierences  in  the  symptoms 
detailed  regarding  the  fevers  of  Fmnce  and  England  were  not 
^hen  so  obvious.     Hence  ai-ose  at  once  two  opinions,  based  on 
a  po3i-7nQ}ie'm  distinction,  the  "anatomical   s\gn'*  described  by 
lioub.     The  first  opinion  was  that  this  "  anatomical  sign  "  was  an 
incidental  occurrence;  or,  that  its  occurrence  was  in  some  way 
c^onnected  with  loadity,  the  cases  of  fever  being  everywhere  con- 
tiidered  identical.     A  second  opinion,  however,  soon  began  to  gain 
ground,  especially  when  the  intestinal  lesion  was  not  found  by 
the  most  careful  observers  in  some  cases  where  it  was  intention- 
ally Itjoked  for  (as  in  the  epidemic  of  Toulon  in  1829-30),     A 
\ielief  now,  therefore,  began  to  gain  ground  that  there  were  in  fact 
t.wo  diseases  which  were  indiflerently  named  ti/phm  and  it^phoid 
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fever — ^that  one  prevailed  only  at  Paris,  and  the  other  in  En^d, 
in  Germany,  and  elsewhere,  being  also  sometimes  more  or  less 
mixed  up  with  the  Parisian  fever,  as  measles  may  be  with  scaileL 
fever.     Louis  subsequently  (1841)  adopted  this  view. 

In  1835  the  "  Academie  de  M^decine**  formally  proposed  th^ 
question,  "What  are  the  analogies  and  the  difierenoee  betweei^ 
the  typhus  and  typhoid  fevers  ?"  The  question  excited  ooDnder— 
able  interest  in  France,  but  less  so  in  England,  where  a  rtioD^ 
bias  has  always  prevailed  towards  a  belief  in  the  doctrine  of  i^ 
single  fever — a  belief  entertained  and  taught  by  the  most  eminenfc 
observers  and  teachers  of  the  day.  But  dissenters  arosa  Sootdi^ 
English,  and  American  physicians,  practically  familiar  with  the 
fevers  of  their  own  countries,  began  to  visit  Paris  to  study  fever 
there ;  and  they  were  not  long  in  learning  to  recognize  the  chief 
points  of  difference  between  the  two  fevers.  Gerhard  and  Pen- 
nock,  of  Philadelphia,  in  a  systematic  treatise,  were  the  first  to 
indicate  (1836)  these  differences,  it  having  been  already  deter- 
mined by  Jackson  and  Gerhard  that  the  fever  described  by  Louia 
under  the  name  of  typhoid  fever  existed  in  America^  and  pre- 
sented there  the  same  assemblage  and  development  of  symptcxnBy 
and  the  same  post-mortem  lesions  as  the  Parisian  fever. 

In  1836  'ML  Lombard,  of  Geneva,  after  visiting  London,  Edin- 
bui^h,  and  Dublin,  ultimately  came  to  the  conclusion  that  twa 
different  fevers  had  been  confounded  together;  and  Dra  Staberoh, 
of  Berlin,  and  Kennedy,  of  Dublin,  professed  the  same  belief 
through  the  same  medium — ^the  Dublin  JoumaL    During  this 
year  (1836),  also.  Dr.  A  P.  Stewart  commenced  his  observations 
in  the  Glasgow  Fever  Hospital,  where  he  continued  his  inquiry 
for  two  years.     His  attention  was  first  especially  directed  to  the 
study  of  fever  by  Dr.  Peebles,  who,  during  a  long  reeddenoe  in 
Rome,  had  obsen'ed  the  maculse  of  tjrphus  in  the  contagious 
fever  of  Italy,  and  w1m>  first  showed  the  difference  between  the 
characteristic  eruption  of  fever  and  the  cutaneous  a£kction  to 
which  the  name  of  *' petecIiicB**  is  given  {Edin^  Med.  atnd  Surg. 
Journal,  1835).     He  pointed  out  this  eruption  to  Dr.  Perry 
(then  Physician  of  the  Glasgow  Fever  Hospital),  "and  who" Dr. 
Stewart  states,  "  was  the  first  to  maintain  the  complete  difference 
of  the  two  eruptions — namely,  those  of  typhus  and  typhoid  fem. 
Dr.  Stewart  subsequently  went  to  Paris  and  examined  the  ferer 
there.    The  result  was  a  complete  recognition  of  the  ezietenoe  of 
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two  fevers^  and  of  their  differetices — an   account  of  which  he 
(>uhlmhed  in  the  Edkiburgk  Medical  and  Smyical  Journal  for 
p.  289, 

1839  Enoch  Hale  ptiblished  an  account  of  the  fever  of 
husetts,  and  distinguished  among  them  two  perfectly  dif- 
ferent forma  of  fever,  one  of  which  agi^ced  with  the  Parisian  fever^ 
w  hile  the  other  might  be  held  to  represent  the  fever  described  by 
Qiost  English  writers. 

Soon  after  this  the  ehamcters  of  the  prevalent  fevers  of 
England  were  noted  by  Shattuch  (another  American  pupil  of 
Louls)^  who  published  his  results  in  the  Bodmi  Medical  Ex- 

The  appearance  of  these  papers,  and  of  others  about  this  period, 
gave  rise  to  an  elaborate  discussion  of  the  wliole  question  (in  the 
pftges  of  the  British  and  Fomlfpv  Medical  Bevi^w,  vol  xii.,  p* 
293);  and  the  eondusion  the  reviewer  arrived  at  seemed  to 
fiivour  the  opinion  "  that  the  French  and  English  fevere  were 
varieties,  that  is,  diiferent  developments,  of  a  common  stock,  but 
not  specifically  distinct  diseases/'  I  understand  the  eminent 
physician  wlio  wrote  that  review  now  believes  in  the  specific 
distinction  of  the  two  fevers. 

In  America  the  doctrine  of  a  si>ecific  distinction  between  the 
wo  fevers  has  been  generally  adopted;  as  represented  in  the 
of  Dn  Bartlett,  of  Philadelphia,  in  18-t2  and  1847,  on 
aiid  Typhyid  Fevers,  and  on  The  Fevara  of  the  United 

I  In  Gennany  three  opinions  were  entertained.  Tlie  typhoid 
feTer  of  Louis  received  from  the  Germans  the  name  of  ''abdominal 
a^hns** — thus  regarding  tlie  disease  as  a  variety  of  typhus  fever. 
p^  some^  however,  it  was  regarded  as  a  disease  distinct  from  the 
^^phu8 €xamtkevialicusj'  A  third  opinion  also  found  followers — 
*iJnttly»  thai  this  abdominal  typhus  was  the  only  form  of 
»atinued  fever— the  r^alt  of  a  limited  and  narrow  field  of 
rvestigation- 

Up  till  1846  opinions  were  thus  divided,  crude,  and  in  not  a 
iostances  quite  unfonncA  Relapsiog  Fever  was  distinguished 
3^  some,  but  not  by  all;  and  all  other  forms  of  continued  fever 
^^re  considered  in  this  countiy  as  identical.  Under  those 
*-«^umstances  the  inquiry  was  taken  up  in  1846  by  Dr.  Jenner, 
'^^n  Professor  of  Pathological  Anatomy  in  University  College^ 


SPECIAL   PATHOLOGT — ^THE   CONTIKlTBD    FEYFBa 


and   worked  out  by  hira  systematically  in  the  London  ^MH 
Hospitiil.     Tbere  he  patiently  accumulated    case  after  case  m 
fever,  until   be  Lad  nearly  2,000  accurate   reports  before  him. 
From  these  he  separated  all  cases  of  relapsing  fever,  and  then 
I  instituted  a  rigorous  comparison  of  the  remaining  cases.     He 
selected  the  fatal  cases  which   had  been  examined  after  death, 
and  the  diagnosis  of  which  liad  been  confii-med     He  found  that 
he  had  CO  such  cases  and  posi-morteni  examinations.     Of  these 
66  cases,  2.3  had  the  intestinal  and  mesenteric  lesion — the  "  aimto- 
mical  sign "  (according  to  Louis)  of  typhoid  fever ;  and  43  cases 
were  without  this  appearance.     The  question  then  remained  fc 
solution;   namely — Did   these  43  causes  (in  which  the  intestiiii 
lesion  was  not  present)  differ  so  much  in  symptoms  and 
mortem  appearances  from  the  other  cases  (in  which  the  "  anal 
micftl  sign  "  referred  to  was  present)  as  to  render  it  impossible 
suppose  tijat  they  were  cases  of  the  same  disease?     Or, — conti 
to  the  opinion  of  Louis, — Were  the  symptoms  of  the  two  sets  of 
cases  so  similar  as  to  lead   to  the   belief  that   the  presence  or 
absence   of  the  intestinal  lesion  (the  "anatomical  sign")  wa^  ^— 
matter  of  little  consequence?  ^M 

On  comparing  these  two  groups  of  cases  Dr,  Jenner  found 
that  while  the  symptoms  and  2^o8t-'mort€m  appearances  of  tb«* 
23  cases  were  exactly  the  same  as  those  described  by  Louis,  the 
symptoms,  course,  and  post-mortem  appearances  of  the  remaming 
43  cases  were  entirely  different — so  different,  indeed,  as  to  render 
their  separation  fi^m  tlie  other  cases  a  matter  of  absolute 
necessity,  if  accuracy  was  to  be  maintained  in  the  description 
these  diseases,  or  certainty  arrived  at  in  their  treatment 

Cansation,  as  a  ground  of  distinction  between  the  two  fevei 
is  a  condition  upon  which  much  stress  has  been  laid  by  Br^ 
Jenner,  and  subsequently  by  Dr,  Murchison.  Dn  Jenner  wa^^ 
tho  fii^t  to  argue  that  the  material  media  by  which  the  twc::^ 
fevers  are  propagated  are  specific  and  different  from  each  ofcher*^ 
according  as  they  are  generated  by  the  bodies  of  those  affected^ 
with  the  one  or  the  other  form  of  fever.  This  argmnent  he^ 
based  upon  the  tdrcumstance,  that  because  certain  local  foci  sent  J 
typhoid  cases  to  the  hospitals,  and  certain  other  local  foci  sent 
ti^phns  cases  there,  he  inferred  that  different  specific  causes  existed 
in  each  focus.  Dr,  Murchison  has  also  clearly  stated  the  evidenci? 
of  many  other  observei-s,  which   goes  to  prove  that  the  two 
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fevers  have  no  community  of  origin  (Contintted  Fevers  of  Onal  « 
Britain,  p.  5SS). 

This  brief  histoiy  of  tlie  progress  of  our  knowledge  regarding 
tjphtis  and  tjT>hoid  fevers  has  been  mainly  condensed  from  an } 
erudite  and  most  interesting  monogi'nph  on  **The  Diagnosis  of 
Fevers/'  by  Dr.  Parkes,  wliich  appeared  in  the  MtdicQ-Chh^rgiml 
Mcvkiv  ibr  July,  1851—^  contribution  of  not  less  importance  to 
science  than  the  original  investigations  of  those  whose  labours  it 
i^eeords;  for  it  connected  the  scattered  observations  together,  and 
sbawed  at  once  the  practical  value  of  the  discovery  that  had  been 
so  gradually  made — ^tending,  as  it  did,  to  bring  conviction  to  the 
minds  of  those  not  fully  conversant  with  the  literature  of  the 
sul>je<»t,  and  with  what  had  aetually  been  achieved  in  ditlerent 
parts  of  the  world.  To  Dr.  Parkes,  the  clear,  elaborate,  and 
careful  analysis  he  made  was  a  labour  of  love — -justly  believing, 
aa  be  does,  that  no  subject  is  so  important  as  an  accuracy  of 
diagnosis.  It  is  the  foundation  of  therapeutics;  and  he  who' 
clearly  indicates  how  a  disease  can  be  recognized  is  fellow- 
labourer  to  him  who  points  out  how  the  dkease  may  be  cured  or 
pne  vented 

This  brief  history  teaches  us  how  slow  m  the  progress  of 
discovery.  Tlie  greatest  discoveries  have  been  rarely  due  to  any 
single  indi^ddual ;  but  gradually,  slowly,  and  surely  the  Light  of 
Science  dawns  upon  the  world  It  was  so  with  tlie  discovery  of 
the  Circulation  of  the  Blood,  It  wa.s  so  with  the  discovery  of 
the  Protective  Influence  of  Vaccination.  It  was  so  with  the 
discoverj'  of  the  Powers  of  Steam,  and  the  development  of  the 
ateam  engine  to  its  present  condition  of  perfection. 

Sinc«  1851  proofs  of  differences  between  the  two  feveiB  have 

been    still    accumulating  in  many    diflerent  directions.      Tliey 

specially  result  from  the  observations  of  Dr.  William  Eudd,  of 

Clifton,   near  Bristol;   of  Dr.    Murchison,  of  the  London  Fever 

Hospital;  of  Professor  Wunderlich,   of  Leipsic;  and  of  Von.   W, 

Ori^enger,   of  Zurich*      The  observations  of  these  two  latter 

fjbysicians  ate  especially    valuable,    as  showing  the  ranges  of 

ti^mpeniture  in  the  two  fevers  to  be  distinctive  of  two  diseasea 

I    most  here  also  mention  the  excellent  lectures  given  by  Dr, 

Peacock,  of  St.  Thomas  s  Hospital,  in  ISoo,  and  published  in  the 

^^ieal  Thnes  of  ISoG,  '*  On  the  Varieties  of  Continued  Fevers 

^nd   their  Discrimination,"  as  influential  in    forwarding  these 
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modern  views,  for  they  appeared  at  a  time  wben  tba  specific 
distincfcions  between  typhus  and  typhoid  fevers  were  les» 
generally  admitted  than  at  present.  Thus  the  evidence  haa 
alowly  but  surely  accumulated,  so  that^  when  the  whole  subject 
has  been  re-examined  in  all  its  relations,  the  conclusion  irre- 
sistibly forces  itself  on  the  understanding  that  a  belief  in  tlie 
identity  of  fyiikus  and  bjpfmid  fevers  is  no  longer  tenabla 

In  common  with  many,  I  had  as  a  student  been  taught  to 
recognize  the  striking  similarity  between  the  two  fevers,  in  out- 
ward aspect,  in  many  resiiects;  and  tlierefore  1  was  unduly  biassed 
by  the  resemblances,  rather  than  led  to  give  sufficient  importance 
to  the  numerous  and  remarkable  differences  between  them  which 
ai-e  now  to  be  descrihed. 

With  regard  to  their  most  prominent  points  of  resemblance 
and  difference,  it  may  be  shortly  stated  here,  that  i\M  the  points 
in  which  the  two  fevers  agree  are  common  to  them  and  many 
other  diseases,  and  therefore  are  of  no  value  as  indicia  of  a  spedaSi 
On  the  other  hand,  the  points  in  which  they  differ  ar®  all  of  » 
very  special  nature.  The  points  in  which  they  agree  may 
be  summed  up  in  the  phmse  "typhoid  symptoms "^ — a  ae4 
symptoms  which  are  met  with  in  a  great  variety  of  diseases,  an^ 
therefore  are  of  no  specific  value  in  the  question  at  issua  Th< 
so-called  typhoid  symptoms  (i-epresented  by  the  phenomena 
stupor,  low  delirium,  general  prostration,  submLUus  tendinum^  a 
dry  and  encnisted  mouth,  deafness)  occur  not  only  during  thfl 
course  of  typhun  and  typhoid  fevers,  but  are  also  found  to  occur 
and  to  group  themselves  in  a  similar  manner  in  pycDfuia^  urctmia, 
some  forms  of  p7ienmania^  and  in  many  cases  of  acuU  tubcrcU 
(W,  BiiDi>). 


TYPHOID,  mTESTmAL,  PEYERIAN,  OR  ENTERIC  FEVEE— 

Definition. — A  conimued  femr  cisaociated  wUh  an  erupHon  ( 
tim  akin^  appearing  geneixdly  from  Uie  eighik  to  the  twe{fih  dai^ 
mowrring  in  crops,  each  spot  coniinuiiig  visibls  about  three  dayM 
LangvjoT  and  feeblciiess  are  pro'tniimnt  frorfi  the  first ^  attend^'d  i 
headache,  abdonmial  pai^is,  and  (early)  Iry  apontaneous  dlarthoeu. 
With  tks  advance  6/  the  disease  tfts  dmrrhoea  inereasea,  tfte  rfia- 
ckargea  being  for  ike  most  j^rt  liquid,  mpi/ma,  of  a  bright  ydlow 
colawr,  dmx^id  of  mucus,  occasioimlly  containhig  altei^d  Uood; 
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in  re-acti^m  alkaline,  and  coniaining  a  large p-mporilon  of  Boluble 
satis  and  some  albumen.  The  disease  may  termiTmie  favoumhly 
hy  a  ffradual  ree^mUion.  to  liealth  durmg  the  fouHh  week  Tim 
average  dwratwn  of  ike  fever  is  about  hventy-tJiTee  dmjB.  Death 
in  ike  mw^orUy  of  faial  cases  occurs  towards  the  end  of  the  tHrd 
wedk.  There  are  symptoms  aim  associated  uith  tlte  ckaracteristw 
imion  of  this  form  of  fever — rmmely,  fulbiess,  resonance,  and 
iendemem  of  the  abdmntn;  nwre  or  less  tpm}ya?iUk,  with  entire 
effhce^nent  of  the  natural  lineaments  of  Hie  belly;  gurgling  in 
Ute  iliac  fossm;  increased  spUnic  dulnms.  The  secondary  lesions 
are  enlargement  of  the  meseTUeric  glands  %i?ith  deposit  in  the 
glands  of  Peyer  and  in  the  minute  sQlOary  glands  of  the  small 
inteMne. 

F^t]iol4>g7  and  Symptoms. — Typhoid  fever  begins  gmduallj — 
ofieD,  indeed,  so  very  insidiously  that  its  commencement  ia  not 
always  able  to  be  fixed 

This  form  of  continued  fever  ia  described  under  a  great  variety 
of  Damas,  by  various  writers,  such  as  typhus  mitim^;  nervous 
ftaxir;  abdominal  typhus;  common  cantinued  fever;  entero-mes^ 
mUericfevw;  dothinerderiti^;  follicular  enteritis;  bilious  fever, 

ThB  fever  may  be  usbered  in  with  rigoi-s^  chilliness,  or  profuse 
diarrhoea:  and  amongst  the  early  symptoms,  the  most  character- 
istic are  the  abdominal  pains  and  diarrhtBa,  which  continue  to 
increase.     The  countenance  indicates  anxiety,  the  mind  oontinnes 
clear;    but    delirium,   when    present,  is  generally   active.      Tlie 
{Hitients  are  vivacious,  and  di.'^poeed  to  leave  tlieir  beds.    The 
€<>njunctivie  are  pale,  the  pupils  dilated,  the  cheeks  somewliat 
flushed,  and  epi^tasis  not  seldom  occurs,  at  repeated  intervals, 
during  the  first  week     The  belly  enlarges,  as.  in  mesenteric 
diseaae,  and  is  resonant  on  percussion.     Gurgling  on  firm  pres- 
aiire  may  commonly  be  detected  in  the  right  iliac  fossa,  and 
Oh^  is  often  tenderness   in   the  same    situation.      From  the 
deventh    to    the    fourteenth    day    the    characteristic    eniption 
c^pearsi     As  a  rule,  the  flushing  of  the  face  is  more  marked 
fe'W&rds  evening;  but  the  complexion  does  not  get  muddy,  as  in 
t,y^»hus,  and  the  flush  of  the  cheeks  is  bright  and  pinkish — 
^ot  dark   red— ^and   is  often  circumscribed,  and  then  strongly 
^^^^utrasts  with  the  surrounding  pale  skin.      During  the  third 
^^ek  the  abdomen  becomes  more  distended;  the  diarrhoea  in- 
the  stools  often  amounting  to  five,  sioj,  or  even  eight 
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and  ten  a  day*     They  are  liquid,  pale  brownisb -yellow,   witii 
flocculi    of   an   opaque    whitish-yellow   colour   floating   through 
them,  like  coarse  bnui^  and  aa  tho  patient  loses  strength  they  are 
passed  involuntarily.     Pain  is  rarely  complained  of  imlass  per- 
foration  of  the  gut  occurs;  and  haemorrhage  from  the  bowel  is 
an  ocoisioDal  symptom  during  the  third  or  fourth  week. 
frequency  of  the   pulse  often  varies  much  from  day  to 
without  any  appreciable  coincident  alteration  in  the  general  or" 
local  symptoms.     It  is  generally  sofL     The  tongue  at  first  is 
and  fissured,  but  ultiraately  becomes  diy  and  covered  with 
pale  brown  fur.      The  splenic  dulness  is  genemlly  increased 
Pulmonic  complication  is  not  uncommon. 

In  cases  that  recover,  a  remarkable  fatuity  remains  behind 
long  after  recovety ;  and  there  appears  to  be  some  diminution  of 
intellectual  power  for  some  time  after  convalescence  is  restored. 
Dr.  Jenner  has  seen  many  cases  in  which  childislmess  of  mtnd 
remained  for  more  than  a  month  aiPter  apparent  restoration  to 
health.  The  patient  generally  wakes  up,  as  it  were,  from  the 
fever  a  complete  imbecile.  The  whole  man  is  changed.  He 
seems  to  have  renewed  his  youth.  Childhood  and  infancy  return, 
and  the  greatest  care  is  necessary  to  prevent  untoward  events. 

No  MAX  CAN  BE   CONSIDERED  AS  FIT  FOR  WORK,  OR  FOR  GENERAL 

MILITARY  SEBVIGE,  FOR  THREE  OR  FOUR  MONTHS  AFTER  AN  ATTACK 
OF  SEYERE  TYPHOID  FEVER. 

With  regard  to  the  symptoms  generally  of  typboid  fever,  it  »■ 
of  great  practical  importance  to  be  constantly  alive  to  the  &ct 
that  no  necessary  connection  exists  between  the  intensity  of  tbe 
general  symptoms  of  the  disease  and  the  extent  of  the  intestinal 
mischief  which  may  supervene^  or  the  absolute  danger  of  tlie     [ 
case.    Two  cases,  out  of  several  related  by  Dr.  Bristowe,  show 
that  the  patients  (men)  carried  on  their  daily  avoc4itions,  so  milii^ 
seemed  the  disease  to  be,  up  to  the  very  moment  of  fatal  per — ■ 
foration  of  the  gut.    Indeed,  the  most  suddenly  fatal  cases  seeic^ 
to  be  the  very  cases  in  which  strongly  marked  febrile  phenomeuj^tf 
do  not  occur      In  a  case  related  by  Dr,   Mnrchison,  a  maa-^ 
twenty-one  years  of  age  died  on  the  twenty-fifth  day  of  the  ^ 
fever     Up  till  the  twenty -third  day  there  were  no  sj^nptoms    ^ 
to  indicate  danger.      He  suffered  from  very  slight  diarrhoea; 
the  pulse  seldom  rose  above  9G;  and  the  patient  could  get  out 
of  and  into  bed.     About  forty-two  hotUB  before  death  the  pulse 
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mm  to  120,  associated  with  sudden  pain  in  the  lower  and  right 
side  of  the  abdomen.  Profound  collapse  indicated  that  perfora- 
tion had  ensued,  and  death  soon  followed  The  very  sUghtness  of 
the  mfmptams  ought,  therefore,  to  rouse  suspicion,  knowing,  as  we 
now  do,  tbat,  associated  with  the  characteristic  eruption,  the  fol- 
lowing Jintr  sets  of  pljcnoinena  may  be  all  that  precede  a  fatal 
haemon-liage  or  peritonitis;  namely, — (1,)  An  elevation  of  tern- 
peratui-e  towards  evening  of  only  l**  or  2*  above  98**  Fahr.j 
(2.)  Moderate  increase  towards  evening  in  the  fullness  and 
quiekmess  of  the  pulse ;  (3.)  A  little  headache  during  the  first 
six  days ;  (4,)  Scanty  urine* 

Again,  the  physician  must  keep  in  view  the  fact  that  re- 
lapses of  all  the  symptoms,  including  the  eruption,  not  unfre- 
^uently  supervene.  He  must  not  be  betrayed  into  the  belief 
that  danger  is  past  if,  towards  the  eighth  or  tenth  day,  the  little 
hcsadache  that  prevailed  may  pass  aw^ay,  and  the  other  febrile 
phenomena  just  mentioned  may  subside.  It  is  on  record  that 
events  such  as  these  have  led  to  the  belief  that  convalescence 
m  a  mere  "febricula''  had  been  established,  leading  to  the 
discharge  of  the  unfortunate  patient  from  hospital.  His  vocation, 
if  a  soldier,  would  then  compel  him  to  undertake  severe  duties 
during  the  actual  heiglit  of  a  severe  diseasei  made  more  dangerous 
and  perhaps  fatal  by  such  a  mistake. 

Another  symptom,  often  very   pain  fill,  is  meteonain^  or  the 
accumulation  of  air  in  the  large  intestine.    This  is  present  In  a 
grater  or  less  degree  in  one-half  of  the  cases,  and  when  consider- 
able it  always  marks  a  grave  affection,  and  one  generally  fatal 
On  the  contrary,  tlie  aMominal  muscles  are,  in  a  few  cases,  tense 
and  strongly  contracted.     It  is,  however,  the  experience  of  all 
physicians  that  there  is  no  condition  so  low,  and  no  symptoms  so 
i^vere,  from  which  the  patient  may  not  recover;   and,  on  the 
other  hand,  there  is  no  case  of  tliis  form  of  fever  so  slight  that  it 
is  to  be  considered  free  from  danger.    The  prognosis  must  there- 
fore be  cautious,  because  perforation  of  tho  intestine  may  follow 
the  mildest  case,  and  deiith  from  peritonitis  ensue. 

The  symptoms  of  tjrphoid  fever  cannot  be  said  to  be  fuUy 
exprcBsed  till  the  characteristic  eruption  has  appeared. 

TbB  Emptioii  consists  of  the  so-called  rose  spots  peculiar  to 
typhoid  fever^  the  "  tachea  rosies  lentictdaires"  of  Louis,  They 
b^in  to  appear  from  the  sixth  or  eeventh  to  the  twelfth  or  four- 


384 


SPEOUL   PATHOLOGY TYPHOm  FEYBa 


ove 


I 


tcenth  day  of  the  disease,  veiy  rarely  later,  and  still  more  rarely 
at  an  earlier  period  than  the  sixth  day.  A  veiy  delicate  scarlet 
tint  of  the  whole  skin,  closely  i-esembling  the  skiQ  of  a  person 
soon  after  leaving  a  hot  bath,  sometimes  precedes,  by  a  day  or 
two,  the  chanict^ristic  eniption  of  typhoid  fever;  and  this  m 
important  to  remember,  because  it  may  be  mistaken  for  the 
rash  of  scarlet  fever,  especially  if  sore  throat  is  present  The 
ption  consists  of  slightly  elevated  papulse  or  pimples ;  but,  h(} 
ttect  their  elevation,  the  finger  must  be  passed  very  delitmtely 
over  the  surface  of  the  skin ;  because,  although  pimples,  they  are 
not  hard,  like  the  first  day's  eruption  of  small *pox.  Tlieir  apices 
are  neither  acuminated  nor  flat,  but  invariably  lens-shaped  or 
rounded,  and  the  bases  gradually  pass  into  the  level  of  the 
suri-ounding  cuticle.  No  trac«  of  vesication  can  be  detected  oo 
their  apices.  They  are  circular  and  of  a  bright  rose  colour,  the 
colour  fading  insensibly  into  the  natural  hue  of  the  skin  aronncL 
Their  matgin  is  never  weU  defijieA  They  dUuppmr  compiddy 
on  presauref  resuming  their  characteristic  appeaninces  as  soon  as 
the  pressure  is  removed.  These  chanicters  they  preserve  from 
their  first  appearance  to  their  last  trace.  They  leave  behind  no 
pit,  scar,  or  stain.  They  vary  in  size;  but  tlieir  usual  diameter 
is  nearly  2  lines,  but  varying  from  1  to  2|.  The  oi-dinary 
duration  of  each  papula  is  abeut  two  days,  but  its  esiistenoe 
varies  from  two  to  six  days,  and  fresh  ones  generally  make  their 
appcamnce  every  day  or  two  after  the  first  appearance  of  enip- 
tion, and  they  .  continue  to  appear  in  successive  crops  tUI  the 
twenty-first  or  twenty-eighth  day  of  the  disease.  Sometime?? 
only  one  or  two  are  present  at  first,  after  which  one  or  moi'€  fi'esh 
ones  make  their  appearance.  The  eruption  of  such  8pota  does 
not  consist  of  a  great  number  at  one  time — only  from  six  to 
twenty.  The  eruption  occupies  usually  the  abdomen,  thorax,  ami- 
back;  but  is  sometimes  present  on  the  extremities,  and  is  some^ — 
times,  though  rarely,  so  thickly  seated  that  scarcely  an  jntervaS* 
of  normal  cuticle  is  left  between.     This  successive  daily  erup— 

TICK  OF  A  FEW  SlLiLL,  VERY  SLIGHTLY  ELEVATED,  ROSE-COLOURED  - 
SFOTH,     DISAPPEARING     ON     PRESSURE,     EACH      SPOT      CONTlXUINO 
VISIBLE    FOR    THREE    OR    FOUR    DAYS    ONLY,   IS    PECULIAtt  TO   AKD 

ABSOLUTET,Y  BUGNOSTIC  OF  TYPHOID  FEVER, 

ITie  eruption  is,  however,  often  so  scanty  that  the  phyiidnu 
may  justly  hesitate  for  a  day  or  two  to  make  a  diagnosia.     The 
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first  crop  of  the  eruption  ig  rarely  quite  decisive;  but  as  soon  as 
successive  crops,  even  of  two  or  three  spots  each,  appear,  all  doubt 
is  removed  When  the  eruption  is  scanty  it  h  advisable  to  sur* 
round  each  individual  spot  with  an  ink  line,  in  such  a  way  as  to 
distinguish  accurately  the  period  of  its  appearance  (W,  T.  Gaird- 
NER).  It  is  the  occurrence  of  this  eruption  which  clenches  the 
diagtiosis;  and  which  l>eeoines  absolute,  aa  regards  ty]>boid  fever^ 
when,  in  a  febrile  diseitse  attended  by  diarrhoea,  or  simply  loose* 
ness,  unequivocal  rose  spots  appear  on  the  sixth  or  eighth  day. 
If  they  do  not  appear,  then  tlie  diagnosis  cannot  be  said  to  he 
complete  till  the  case  has  been  watched  for  several  days,  and  the 
age  of  the  patient  and  the  history  of  the  illness  hag  been  fully 
and  carefully  st tidied  In  chiklren  l>etween  one  and  Jive  years  of 
age  the  phenomena  do  not  seem  to  be  so  easily  observed  as  in 
adults. 

It  has  been  now  clearly  established  that  typhoid  fever  is  by 

no  means  an  unfrequent  disease  amongst  chUdi'en.     Boys  seem  to 

be  more  liable  to  attack  than  gh'ls.     It  is  most  frequent  between 

S17L   and  eleven  years  of  age ;   and  from  five  to  nine  seems  the 

period   of  gi^eatest  liability.      Its  occurrence  is  rare  during  the 

first  years  of  life.     Nevertlieless,  it  is  on  record  at  the  follow* 

ing  very  early  ages^namely,  between  two  and  three  months; 

three   months;    six    months;    seven,  ten,    and    thirteen    months 

(Wdndeklich,  HraNlo.  Friedkich,  Rilliet).    The  author  of  a 

verj*  tntei'esting  Review  on  the  typhoid  fever  of  children  in  the 

Brliish  and  FoTeigu  Medko-Chirurgkal  Meview  for  July,  1858, 

p.  161,  mentions,  in  his  own  experience,  the  occurrence  of  typhoid 

feter  in  a  girl  one  year  and  seven  months  old ;  and  also  in  a  boy 

two  yeai-s  of  age, 

rhe  chief  symptoms  of  typhoid  fever  in  the  child  are, — splenic 

enlargement,  diarrhcea,  meteorism,  gurgling  in  the  course  of  the 

^On;  associated  with  p^Texia,  quickened  respimtion,  bronchial 

^^tairh;  delirium,  somnolency.     The  eruption  already  described, 

^^il  sudamina,  are  nearly  constant  in  children  after  five  years  of 

^^^^     The  rose-eoloured  spots  are  especially  frequent  on  the  back 

^^   the  extremities,  so  that,  if  the  abdomen  and  chest  only  are 

^^mined,  tlieir  presence  may  often  not  l>e  apparent 

5^  Temperature  daring  Typhoid  or  Intestinal  Fever. — Wnnder- 

^*^li  has  given  a  summarj^  of  results  derived  from  the  observation 

J  VOO  cases  of  typhoid   fever,  investigated    thcrmometrically 
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teristic;  and  when  irregular  cases  occur,  irregularity  may  in 
general  bo  traced  to  a  special  cause.  The  mod©  of  accession  is 
pretty  nearly  the  same  as  in  much  more  severe  cases.  Increase 
of  temperature  in  the  evening  and  remissioDS  in  the  morning 
follow  one  another  for  about  three  days,  the  temperature  every 
morning  and  every  evening  being  about  2  2""  Fahr.  higher  thaii^ 
on  the  preceding  morning  and  evening,  while  the  morning  tem^^H 
perature  is  generally  about  ll"  lower  than  that  of  the  previous 
evening;  or,  according  to  the  followiog  forniula: — 

Fimt    day,  morning,    98  5'';    evening,     lOO'o':    seGOTid    dai 
morning,    99  5^;  evening,    1015"^:    tkird  day,  morning,    100  5*"; 
evening,   102  5^:  fouHh    d(iy,    morning,    101  "5^;  evening,    104*J 
In  the  second  half  of  the  week  the    evening  temperattir©   itf" 
from  103*"  to  104°, — the  morning  temperature  about  a  degree 
lower.      On    the   third   or  fourth   day   the  fastigium  or   height 
of  the  fever  is  attained,  when  the  temperature  in  the  evenin| 
amounts  at  least  to    103'5°   Fahr,      From  that  time   onwanll 
the  fever  proceeds  in  regular  stages  of  weekly  and  Ijalf-weeklj 
^  periods.      When  the  temperature    on  the  tii-st  or  second  daj 
'reaches  to  104'',  or  where  in  a  child  or  in  an  adult  the  evenbg 
temperature  between  the  fourth  and  six  days  does  not  rise  to 
103"",  where,  in  the  second  half  of  the  first  week  there  is  con- 
sidemble  abatement  of  the  evening  temperature,  we  have  in  such 
eases  certainly  not  to  do  with  typhcid  femr;  on  the  other  hand 
the  disease  may  always  be   recognized  when  there  is  in   the 
evening  hours  a  persistent  elevation  of  temj^Tature*    During  tho^ 
,  second  half  of  the  first  week  both  mild  and  severe  cas^  foUoi 
the  same  course,  so  that,  for  the  purposes  of  prognosis,  the  deter^ — 
mination  of  teraperature  is  of  little  conseijuence  during  tlie  firsfc- 
week.      In  the  second  week  typhoid  fever  may  be  excluded  witl»^ 
the  greatest  probability,  if  between  the  eighth  and  eleventh  daj^    ' 
the  temperature  is   below  IDS'".     Such  a  temperature  is  rarely 
met  with  at  this  iieriod  in  any  other  disease,  and  where  it  occurs 
unequivocal  symptoms  will  certainly  be  present     It  is  only  in 
the   maxima  of  the  tempentture  that  sometimes  a  difference  is 
visible  between  very  mild  and  very  severe  attacka      In  the  mild 
cases  there  is  now  and  then  a  Wge  decrease  of  temperature 
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observable  towards  the  end  of  the  first  week — namely,  firom  105^* 
to  perhaps  102•5^  At  the  h^ginning  of  the  second  tctek,  or  at 
the  latent  during  its  second  half,  severe  and  mild  cases  divei^  so 
unmistakaWy  tliat  the  course  at  that  period  is  decisive  as  regards 
what  the  future  progress  wiU  be.  A  &voarable  course  daring 
the  second  week  permits  us  to  anticipate  a  favourable  termina- 
tion of  the  disease.  In  mild  cases  (analogous  to  those  of  modified 
8mall-i»ox\  although  the  evening  temperature  may  reach  103', 
and  even  exceed  104',  conjuderable  abatements  (1*  to  2*)  take 
place  during  the  morning,  which  become  more  and  more  dbvioiu 
towards  the  end  of  the  second  week. 

Such  mild  cases  progress  favourably  wfien  the  exacerbations 
do  not  begin  before  ten  o'clock  in  the  morning,  so  that  before 
midnight  an  al«atement  takes  place;  when  these  conditions 
r^'iiiain  daily  the  same,  or  when  a  diminution  of  tempentnre 
sh«»ws  it^lf  although  not  more  than  half  a  degree;  and,  lastly, 
when  there  is  an  aliatenient  on  the  eleventh,  twelfth,  "and  four- 
teenth days.  A  retanlation  of  recovery  until  at  least  the  fourth 
week  is  to  be  anticii»ate*l  when  in  the  second  week  the  mombj^ 
t^'mjicratur*?  is  above  103'  and  the  evening  above  104*5';  when 
the  exacvrlifitions  occur  early  in  the  forenoon  and  remain  after 
midnight :  an«l.  lastly,  when  a  fall  in  temperature  about  the 
mid«lle  i.»f  the  week  d^.ies  n*.»t  take  place. 

A  p^rnnauent  temperature  of  104"  is  an  unfavourable  sign-HW 
als4>  is  an  elevation  of  the  morning  al»ove  the  evening  tempera- 
tures. A  s^'vere  form  of  the  ilisease  is  to  be  expected  when  the 
mv*niir.g  t^-mjierature  at  the  beginning  of  the  second  week  is 
alx»ve  1<»4\  and  when  the  evening  reaches  nearly  106°;  and 
when  towani<  the  end  of  the  week  a  rise  stiU  takes  place. 
The  most  uiifii vt  .urable  cases  are  those  where,  in  addition  to 
thtr>^  urif;i.v>.'!irable  «x)Ddit2"Us.  (>s»?illat:ons  are  added,  even  if  these 
ivn<i>t  is  Jim  inn  t  ion  of  temperatui^, 

/ri  *r-f  thiifi  ^nfft  the  {<atient  enters  up«i  those  Wghly 
ch;irio:cr:siic  qu^'tidiaa  vacillations  of  4',  6',  and  even  more 
dr  .rrvr^  Fiihr.  l"etw-;^n  thnr  morning  and  the  evening  temperaturea 
If  tLe  ca^*?  is  mili  the  evening  exacerbations  gradually  decreiae 
i!i  i!-t*e-ii>:ty.  and  the  morning  temperature  is  regularly  at  first 
fTv»!:i  o'  w  4'  below  the  cveninor.  The  fever  ceases  in  the  course 
of  the  wt^k.  the  temf  «rdture  reaching  its  natural  standard,  and 
convalescence    oommenoes,  as   a  rule,   sometimes  in  the  third 
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week,  generally  in   the   fourth   w^ek,  or  at  the  latest  in  the 
fifth  week. 

In  severe  c^aes  the  characteristics  mentioned  as  peculiar  to  the 
third  week  already  commence  in  the  second-  The  temperature 
in  the  mornings  is  high  (104*'  Falir,  and  more),  and  diflers  but 
little  from  that  in  the  evening;  or  even  that  high  temperature 
increases  in  the  afternoon  and  evening  to  a  still  higher  degree. 
In  this  it  diflers  from  a  I'emission  of  the  fever  in  a  mild  case, 
inasmuch  as  in  remissions  the  heat  In  the  mornings  sinks  below 
the  average  degree  of  temperature  in  typhoid  caaes — i  e.,  below 
IQZS"  Fahr.  to  104°  Fahn  In  severe  eases,  on  the  contiury,  the 
temperature  always  remains  above  the  avei-age  degree ^  and  rises 
still  higher  in  the  evening.  Real  remissions  in  such  cases  are  not 
met  with  during  the  whole  of  the  second  and  third  weeks;  but 
when  the  case  is  favourable  although  severe,  the  temperature  is 
about  a  degree  lower  than  in  tlie  second  week,  and  the  remissions 
do  not  take  place  till  the  fourth  week ;  and  if  the  temperature 
remains  as  high,  or  rises  higher  than  it  was  in  the  second  week, 
the  remissions  do  not  occur  till  the  fifth  week,  and  irregularities 
in  the  ranges  of  temperature  always  render  the  prognosis 
doubtful 

So  late  as  the  foiaih  week  the  evening  temperatures  are  still 
high,  and  tljey  decrease  very  gradually  even  in  favourable  cases. 
Towards  the  end  of  the  fourth  week,  or  in  the  fifth  week,  or  even 
so  late  as  the  sixth  week,  the  great  and  increasing  i^emissions 
commence — a  period  at  which  various  other  phenomena  occur^  ' 
and  when  the  complications  and  dangers  are  numerous. 

The  complications  generally  make  their  appearance  about  the 
third  week,  and  threaten  or  tend  to  a  fatal  end  up  to  the  very 
beginning  of  convalescence.  In  the  mild  types  the  deposits  in  the 
intestines  are  no  doubt  such  as  are  eliminated  by  mere  rupture 
of  the  vesicles,  and  simply  heal  without  ulceration.  The  severe 
cneeti  owe  their  seventy  partly  to  extensive  growth  of  new 
material  in  the  vesicles  of  Peyer's  glands^  partly  to  the  mode 
of  elimination  of  that  material;  the  healing  of  tlie  parts  being 
accomplisbed  under  great  excitement  of  vascular  re-action^ 
renewed  hypera^mia,  sloughing,  softening,  and  final  cicatrimtion. 

Cases  intermediate  in  severity  between  the  mild  and  sever© 
cases  just  described  are  not  unfrequently  met  with,  Many  of 
them,  although  they  show  a  course  more  or  less  irregular,  never-^ 
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theless  follow  a  pretty  clearly  defined  type  as  to  variatioitt  of 
temperature,  and  are  capable  of  clinical  recognition.  There  are 
still  considerable  evening  exacerbations  daring  the  second  week, 
yet  with  a  tendency  to  abatements  in  the  momii^  Dariog  the 
third  week  great  vacillations  between  morning  and  evening  tem- 
perature continue,  and  sometimes  also  between  single  day&  Dur- 
ing the  fourth  or  fiflh  week  the  normal  temperature  is  readied  in 
the  morning;  but  it  is  only  in  the  fifth  or  sixth  week  that  the 
temperature  becomes  permanently  normal — the  evening  tempera- 
ture showing  a  complete  freedom  from  fever — so  that  the  begin- 
ning of  convalescence  can  only  be  established  with  certainty  by 
the  use  of  the  thermometer. 

In  the  majority  of  cases  of  typhoid  fever,  severe  as  well  ag 
mild,  a  peculiar  periodicity  of  weeks  and  half  weeks  canaot  be 
mistaken.  Each  week  shows  a  distinct  character,  which  cannot 
be  overlooked  in  a  graphic  representation.  On  the  first  and  kst 
days  of  each  week  clianges  generally  take  place  which  are  either 
temporary'  clianges,  or  continue  till  the  fever  subsides. 

Duration  of  Attack  and  the  Kode  of  Reeorery,  or  the  transition 
into  the  feverless  state,  b  peculiar  and  characteristic  of  enteric 
fever.  With  rare  exceptions,  the  defervescence  is  a  remittent 
one.  The  great  vacillations  between  morning  and  evening  recur 
for  a  longer  or  shorter  interval  For  weeks  the  evening  tempera- 
ture may  amount  to  104'  Fahr.  or  more,  whilst  in  the  morning 
the  patient  Ls  quite  free  from  fever.  At  the  same  time  the  trans- 
ition into  the  feverless  condition  may  follow  different  courses. 
The  remissions  may  either  become  longer  and  longer — the  morn- 
ing temperature  decreasing  and  the  evening  remaining  stationary; 
or  after  some  time  the  remission  may  become  shorter  and  shorter 
— ^the  evening  temperature,  together  with  the  morning  tempera- 
ture, gradually  des'.-eniiing.  Again,  the  differences  between  the 
morning  and  the  evening  temperatures  may  remain  nearly  the 
same,  while  a  relative  decrease  takes  place  at  both  periods;  or  the 
fever  shows  a  suJilen  transition  into  the  remissions  with  bw 
temperatures — ohang»?s  which  generallj'  correspond  with  the 
o*mmenoemeLt  of  weeksL  The  period  of  development  of  the 
disease  occu('L<l-:s  two  weeks,  or  a  week  and  a  half  in  slight  cases; 
in  sevore  cases  it  niay  occupy  two  and  a  half  to  three  weeka 
The  iaitial  staje  (that  is.  the  ficrioil  when  the  growth  of  material 
'*i  Fevers  f>atche&  takes  place)  lasts  about  half  a  week    The 
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Temoval  or  E^limination  of  the  growth  may  take  place  in  a  week; 
but  the  process  may  extend  over  several  weeks^  In  mild  eases 
the  diseaBe  continues  at  its  height  for  only  a  week  or  a  week 
and  a  half,  rarely  for  two  weeks;  so  that  the  whole  duration 
of  a  mild  case  of  typhoid  fever  extends  fniin  eleven  to  eighteen 
dii^va  The  period  of  convalescence  occupies  from  one  to  two 
weeks.  The  whole  disease,  therefore,  m  mild  oases,  may  be 
gone  through  in  from  three  to  four  weeks,^ — rarely  in  two  weeks 
^^nd  a  half 

^B  lo  severe  eases  the  disease  continues  at  its  height  for  from  two 
^^bdcs  and  a  half  to  three  weeks  and  a  half  Then  an  undecided 
^^SSod  of  irregular  duration  succeeds,  after  which  decided  abate- 
ment is  established,  the  defervescence  occupying  a  week,  followed 
by  another  week  of  convalescence.  Consequently  the  whole 
disease  extends  from  four  and  a  half  to  ten  weeks,  or  even 
longer.  Eegarding  the  mecin  duration  of  illness  in  typhoid  fever, 
eoomderable  diflerences  of  statement  are  to  be  found — a  circum- 
stance  not  to  be  wondered  at  when  the  nature  Mid  seat  of  the 
pathognomtmic  lesions  of  this  form  of  fever  are  recognized  as 
influencing  the  duration  of  the  disease* 


I 


Br,  Bhattuck  assigas  the  mean  duration  of  t^wid 

fever  to  he ,  22  to  24  days. 

The  tnetm  duration  of  the  FartHiau  <^sea  of  1839*40 

were          ,♦...*••  10*6  „ 

Dr.  Jackson*s  experience  iu  America  gives      .        *  22  ,, 

Dr,  Jenner  8  experience  in  London  leads  him  to  give  21  to  30  „ 

J>T.  MurchiBon       , •  24'6  ^p 


Th^  mean  of  these  varied  statements  gives  nearly  twenty-three 

It  is  now  well  known  that  during  the  progress  of  this  form  of 
^^^cer  there  is  a  repetition  of  the  development  of  new  material  in 
*^^  individual  gland  vesicles  of  the  intestine,  and  consequently  a 
^^^^es-sinn  of  retro^nide  met^iinorphoses;  so  that,  in  many  extreme 
^^fes  of  typhoid  fever,  it  is  not  unusual  to  have  the  malady 
^^'^longed  throughout  a  course  nearly  double  as  long  as  that  of 
^f>^ns;  and  that,  undoubtedly,  the  influence  of  the  secondary 
p^^iJ  lesions  of  iypfmd  fever  is  great  in  protracting  the  disease. 
^^'^is  it  is  that  a  veiy  indefinite  idea  of  ik  duration  prevails;  and, 
*    Xjr.  Jenner  has  shown,  it  is  of  the  greatest  impoi*tance  to  know 
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when  the  original  fever  ceases,  after  which  we  are  to  coDsider  the 
subsequent  symptoms  as  due   to   the   etFects  pi^uced  by  ti^U 
load  lesiona  ^M 

As  long  as  fresh  eruption  continues  to  appear,  the  fever  cannat 
"be  I'eg-arded  as  having  terminated ;  and,  except  in  cases  of  relapg 
fresh  spots  never  appear  after  the  thirtieth  day  (Jekneb) 
thirty-fifth  day  (MUECHiSON). 

True  relapses  are  oceiisionally  observed.  Tliey  occur  abmit  t€ 
days  or  a  fortnight  after  convalescence  from  the  first  atttick,  anj 
are  marked  by  a  return  of  all  the  former  sj^nptoms;  while  the 
dunition  of  the  attack  js  usually  shorter  than  tliat  of  the  first; 
and,  according  to  the  experience  of  Murchisonj  it  is  more  severe. 
They  are  most  common  in  autumn. 

In  paiiicular  cases  following  a  spontaneous  course,  smd  still 
more  in  cases  treated  with  calomel,  a  considerable  shorteniag  of 
the  whole  febrile  period  will  not  only  be  observed,  but  some 
peculiar  modes  of  defervescence  will  occur.  The  temjierature  k 
reduced  where  calomel  acta  beneficially j  and  the  beneficial  remis* 
sion  is  pei^istent. 

The  influence  of  hsemorrhage  from  the  bowels  in  reduc 
tempeniture  has  been  also  well  shown  in  a  case  recorded  by 
Parkes.     It   occurred   in    a  female    twenty-five    years    of 
Diarrho^   was   considemblej    and  blood  was  largely  passed  in 
fluid  stools  the  night  before  the  seventeenth  day  of  the  fever 
On  the  morning  of  the   seventeenth  day   the  temperature  we 
as  low  as  aS*"  Fahr.,  rising  in  the  evening  to  about  101''  Ftdu! 
After  the  eighteenth  day  diarrlicea  ceased;  but  the  diflerenc 
between  the  moniing  and  evening  temperatures  continued  to  ' 
very  great;  and  it  was  not  till  the  twenty -sixth  day  that  thes 
difierences  began  to  grow  less  and  less. 

The  approach  of  death  is  indicated  by  a  permanent  orpei^istent 
elevation  of  temperature  in  the  morning  (as  high  as  106"*);  by 

sudden  rise  to  108^  or  even  higher;  and  more  seldom  to  a  deprea ' 

sion  below  93". 

(knidition  of  tlie  Urine  ia  I^phoid  Fever, — It  is  not  tiU  the  thi 
or  fourth  day  of  the  fever  tliat  the  urine  assumes  any  specifl 
ehantcters.     It  is  peculiar  in  the  following  resjiects: — 

I.  As  to  normal  constituents: — (L)  The  water  is  greatly  dimin* 
ished,  generally  about  one-half,  or  even  to  one-fourth  or  one-sixtli 
This  lessening  of  the  water  is  most  marked  during  the  fiist  week;J 
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it  then  begins  to  increase  gradiuilly  dunng  the  seeond  and  tliird 

weeks;  and  at  the  end  of  the  Ibuith  week^  in  favourable  cases,  it 

has  reached  its  normal  standar<l.     (2.)  The  wkole  ainount  of  the 

urine  does  not  seem  to  stand  in  any  close  relation  to  the  febrile 

heat;  but  when  the  temperature  begina  to  fall  permanently,  the 

urine  increases  at  once,  or  very   soon  after,     (3,)   The  s^pecific 

ffmvity  of  the  urine  is  high  in  almost  all  ca^ses  wliere  the  urine  is 

scanty;    and   at  convalescence   the   specific   gravity  diminishes, 

sometimes  before  the  amount  of  water  increases  j   L  e.,  at  con* 

valescence  the  lessening  of  the  sohds  of  the  urine  is  often  prior  to 

the  increase  in  the  water.     (4.)  The  urea,  as  a  rule,  seems  to  be 

augmented,  during   the  febrile  period,  above  the  physiological 

standard  proper  to  tlie  individual ;  and  it  sinks  again  below  this 

Etandard  during  convalescence.     The  amoimt  of  increase  varies; 

Vogel  has  noted  7S  grammes,  or  1,200  grains,  in  24  Lours;  while 

Parkes  Iuls  noted  57  grammes,  or  880  grains,  in  that  time.     In 

most  of  the  eases  observed  by  Dn  Parkes  the  average  increase 

has  been  abont  one-fifth  above  the  physiological  standard  proper 

to  the  individual ;  and  the  auginentation  is  most  marked  in  the 

fiiBt  week,  when  the  water  and  the  chloride  of  sodium  are  at  the 

lowest  point;  and  if  the  fever  be  continued  beyond  the  third  or 

fourth  week,  the  urea  keeps  up  in  amount     The  relation  of  urea 

to   temperature  is  yet  uncertain.     (p5.)  The  chloride  of  sodium 

is  diminished  (indefinitely);  the  cause  of  the  diminution  being  in 

part  due  to  the  lessened  ingress  of  this  substance  on  account  of 

spare  diet;  or  due  to  the  eliniiaation  of  large  quantities  of  it  with 

the  stools  or  the  sweat.     (6.)  The  itrw  acid  is  uniformly  incitsased 

ia  amount ;  and  it  is  relatively  greater  than  that  of  the  urea.     It 

IS  often  doubled  in  amount ;  and  the  increase  progresses  up  to  the 

^arteenth  day.  when  it  is  at  its  greatest     It  then  diminishes  to 

^e  twenty-first  or  twenty-eiglith  da}^;  and  during  convalcscenue 

^Im  below  the  normal  amount.     Spontaneous  deposits  of  urates 

oceiir  verj'  frequently ;  and  when  there  is  no  such  deposit  it  may  be 

oi-o light  about  by  a  drop  of  acid;  but  as  yet  the  fact  has  no  parti- 

*^^^^r  significance*     (7.)  Tlie  sidphurlc  acid  and  phosphoric  acids 

^'^^^^-intain  their  amounts  very  much  the  same  as  in  health ;   and 

•^'■^xetimes  a  little  aliove  that:  and  seeing  that  much  of  the  former 

derived   from   food,   its   abundance   in  typhoid   fever   would 

^*^5cate  active  tissue  change,  when  little  or  no  food  is  being 

^n.     (8.)    The   pit/mait   at   first   is   sometimes   enormously 
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increased,  measured  after  Vogers  method  (by  comparison  with  a 
scale  of  colours).  It  has  sometimes  amounted  to  80  or  100  in  24 
hours,  the  normal  amount  being  3  to  6  (Vogel).  This,  Dr. 
Parkes  says,  is  to  be  referred  to  increased  dL$integration  of  blood- 
cells;  it  is  therefore  much  more  highly  coloured  than  the  mere 
concentration  will  account  for.  (9.)  The  acidity  of  the  urine 
appears  always  great  during  the  early  period,  simply  from 
concentration ;  but  by  neutralization  with  an  alkali  it  is  found 
actually  to  be  below  the  average  by  one-fifth,  or  even  by  one- 
fourth.  During  the  third  week  the  acidity  still  continaes  to 
lessen ;  and  ultimately  the  urine  may  even  become  alkaline  from 
fixed  alkali.  It  may  also  become  alkaline  from  ureal  decompod- 
tion,  soon  after  being  passed  Tlierefore  it  is  necessary,  in  all 
observatioas  on  this  point,  to  distinguish  carefully  between  the 
alkalinity  due  to  fixed  alkali  and  that  due  to  ammonia. 

II.  As  to  abnormal  constituents: — (1.)  Albumen  occurred  in 
33'3  per  cent,  of  the  ca.ses  examined  by  Dr.  Parkea  In  23  per 
cent,  of  these  ca.ses  it  was  temjxirar}',  and  entirely  disappeared 
before  the  j>atieuts  left  the  hospital  In  the  other  cases  it  wis 
permanent;  and  in  one  of  these  a  very  profound  kidney  lesion 
which  had  not  previously  existe<l  was  inimeiliately  excited  by  the 
fever.  (2.)  Renal  epithelium,  casts,  and  blood  are  sometimes  seen 
in  the  ca.ses  with  teniporarj'  albuminuria — the  blood  generally  in 
microscopic  quantities;  although  in  bad  cases  it  may  be  greater  in 
amount  Different  phenomena  in  the  course  of  tj'phoid  fever 
variously  afll*ct  the  urine.  The  effect  of  diarrhoea  is  to  diminish 
both  water  and  widids,  the  chloride  of  sodium  especially.  Non- 
excretion  of  urine,  or  deficiency  in  its  solid  matters,  often  coincides 
with  the  putrid,  adynamic,  or  profound  "typhoid"  state,  and  with 
symptoms  which  imph'  more  or  less  blood  poisoning  from  reten- 
tion. Lrx^l  lesion  in  the  kidney  may  lead  to  this,  or,  from  failing 
circulation,  less  blood  may  pa.ss  through  the  renal  vessels,  or 
there  may  lie.  as  Dr.  Parkes  suggests,  some  special  condition  or 
combination  of  urea  which  hinders  transudation.  Such  non- 
excretion  is  mrvst  apt  to  supen-ene  during  the  third  or  fonrtb 
wook.  when  the  first  stiige  of  the  disease  is  over,  and  when  the 
gro\nhs  in  Peyers  glands  and  in  the  mesenteric  glands  are 
softening,  when  the  secondary  blood  poisoning  occurs,  and  when 
the  heart's  action  tends  mf>st  to  fail 

Judging    from    the   urine  alone,  the   febrile    action   appeiw 
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strongest  in  the  first  wee^k  of  enteric  or  intestinal  fever  (iyphoi^, 
although  tlie  temperature  is  highest  in  tlie  second  and  commence- 
ment  erf  the  tJiird  week. 

Tlie  pmgDoflis  in   severe  tjq^hoid   fever  appears   to   be   more 

favourable  in  proportion  to  the  free  excretion  of  urea  and  uric 

ftdti  (Parkes).     The  exci'etion  of  these  effete  products  is  a  most 

Uece^arj'  point;  for  thei-e  is  more  danger  hi  their  ^irteiition.  than 

in  any  amount  of  fever  and  fornmiion  of  them  tvUh  eliviinatUm. 

The  greater  the  excretion  in  typhoid  fever  the  better;   and  as 

long  as  500  to  700  grains  of  urea  in  men,  or  300  to  500  in 

women,  are  being  piisseJ  in  each  twenty-four  hours,  the  progress 

BO  far  is  favounvble.      But  whenever,  while  the  fever  continues, 

the  urea  falls  much  below  tlieue  amounts,  we  may  anticipate  a 

low  typhoid  condition,  or  some  local  inflammation,  as  pleurisy, 

which  may  relieve  the  hlood  for  a  time  from  some  of  the  effete 

products,  but  which  at  the  same  time  may  kill  tlie  patient. 

Ttie  existence  of  slight  albuminuria  or  htiematuria  is  not  of 
itself  unfavourable;  but  if  either  be  in  large  amount,  or  if 
there  be  exfoliation  of  epithelium  or  renal  cylbiders  present 
in  the  urine,  retention  of  urea  and  its  consequences  may  be 
expected. 

Morbid  Anatomy  of  the  Lesions  in  Typhoid  Fever,  with  special 
reference  to  the  Phenomena  and  Progress  of  the  Disease. —  The 
aUhjminuI  complications  of  typhoid  fever,  its  they  are  sometimes 
called,  are  mainly  due  to  lesions  of  the  solitary  and  aggregate 
glands  of  Peyer,  and  to  enlargement  of  the  mesenteric  lymphatic 
glands,  This  lesion  in  the  Ueam  is  especially  recognized  as  the 
'*  anatomical  sign  "  of  enteric  or  typhoid  fever.  It  is  necessary 
to  remember,  however,  in  connection  with  the  age  of  typhoid 
fever  patient^s,  that  the  solitary  vesicles  and  the  a^a*egate  glands 
of  Peyer  are  known  to  be  most  fully  developed  and  most  active 
m  youth  up  to  the  age  of  early  manhood;  after  that  time  they 
he^n  to  disappear,  and  are  obviously  leas  active  in  the  adult 
after  thirty  years  of  age.  Structure  and  function  seem  to  be 
alike  impaired  by  age,  till  at  length,  after  foi-ty  or  forty-five 
years,  traces  only  of  their  existence  are  apparent,  or  they  have 
altogether  disfippeareA  The  gland  sulistance  (whose  structure 
has  been  so  well  described  by  Dr.  Allen  Thomson,  KolJiker,  and 
Boelim)  no  longer  exists;  and  the  places  where  the  patches  of 
Peyer  once  were  may  be  detected  only  after  careful  exarainationj 
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— a  mark  of  varied  form  and  character  bemg  all  that  inclicates 
the  place  of,  the  patck  Tliere  is  therefore  a  good  anatomic^ 
iTASon  why  typhoid  lesions  are  rarely  found  after  fifty  years  of 
a^,  and  seldom  after  forty.  Dr.  Jeimer  reoords  only  three  cases 
beyond  fifty — namely,  one  at  fifty-one  and  two  at  iifty-iive  Dr, 
Wood  has  observed  one  caae  at  iifty^five  years  of  age.  Dr. 
Murcbifton  notes  two  ca^es  above  sixty-five,  and  refers  to  tive^ 
other  cti^s  between  sixty  and  seventy-five,  related  by  M.SL 
Lombard  and  Gendron,  Dr.  Wilks  refers  to  the  case  of  a  wotnan 
aged  seventy,  of  very  doubtful  history  {Patk  Sk^iety,  IS61)* 
These  exceptional  cases  are  explicable  when  it  is  known  that  the 
existence  and  functional  activity  of  these  glands  are  sometimes 
prolonged  for  an  indefinite  term  of  years  beyond  the  usual  period 
of  their  existence.  On  the  other  liand,  it  is  in  childhood  and 
early  life  that  these  glands  are  most  obvious,  and  their  func- 
tional activity  the  greatest;  and  therefore  it  is  extremely 
significant  to  find  that  "more  than  one-half  of  tlie  cases  offl 
typhoid  fever  occur  between  fifteen  and  twenty-five  yeara  offl 
age;  and  in  very  early  Hfe  the  proportion  of  cases  of  typhoid V 
fever  would  be  greater  were  it  not  that  many  diUdren  labouring 
under  this  disease  are  described  as  caaes  of  '  Infantile  Memitt 
Fever* "  (Murchison). 

The  following  records  with  regard  to  the  age  of  typhoid  fev^l 
patients,  collected  by  Dn  Murchison,  demonstrate  these  points  r-^l 

pER  CENT  AGE  OF  CASES  OF  TYPHOID  FEVER  AT  DIFFERENT  AG  Eaj 

m  Under  Ten  Years,          ,,.-»,.          6i>4 

I  „       Fifteen  Yejura, -  2(1  U 

I  From  Fifteen  to  Twenty -five  Yeara 52-08 

I  Twenty *iive  yeata  and  upwards,     •         *         *         ►         *  27 '76 

I  Tkirty  „  , 14-22 

I  Ffirty  ,.  5  19 

h  Fifty                „                   ,,            .....           14S 

Sixty  ,,  „ 05 

The  average  age  of  typhoid  fever  cases  is  21  J;  and  the  fever  ii^ 
pre-ejninently  a  dise*vse  of  ehildhood  and  adolescence. 

Leaioms  in  :ryphaid  Fever — Uf  these  the  most  noticeable  are  to 
be  seen  in  the  ijxtestines,  and  may  be  considered  in  the  following 
stages : — 

L  A  generatli/  congested  state  of  iJie  Tnucoiia  viemhune  of  tk^ 
inie^ines,  especUill^  expreascd  in  tiie  viciwUy  of   the  mditur^^ 
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ij/lands,  which  are  mirrtmndcd  by  mLs<mlar  rmgn^  and  cluMer€d^ 
<prQupB  of  vesicular  glands  nfhich  constilut^  Piyer'9  pcUchea.^ 
This  vascularity  seems  to  be  vf^ry  genenil,  involving  more  or 
Ibss  of  tlie  abdorQinal  viscera.  Sensations  of  heat  and  abdoniinul 
djstre^  are  associated  with  this  morbid  state,  and  the  lineaments 
uf  the  belly  are  obliterated, 

11.  A^ociated  with  this  eongestitm,  the  gland  maidm  bec&nw^ 
oJtv'umshj  p^*ominent     Increased  growth  of  the  gland  cells  occurs 
till   the  closed  sacs  of  the  glands  become  filled  op  with  crude 
materiaL    This  condition  Ls  sometimes  described  as  inhimescerim 
of  the  glands,    and  with  the  congestion  just  noticed  constitutes  1 
the   stage  of  ** infardion''  as  described  by  the  older  authoi^, 
Syinj*ioms  denoting  intense  irritation  of  the  mucous  membrane 
— caiarrhal  and  gastric   symptoms — prevail;    and   the   mucous ^ 
membrane  generally  is  swollen  and  tui^d,  especially  the  villi  of 


•  The  foD owing  tAHulitr  BUtctn«iit  of  the  anatomicAl  formt  of  the  glanda  wbkli 
^omp(m/t  the  mbstance  of  the  mucoim  membrane  of  the  alunentAry  cjul&I  im  nmialy 
oimdeififleil  frotn  a  eAtiefnl  il^cription  of  them  by  Dr,  AUiin  ThomsoDt  Ptofossor  of 
AtiAloipy  in  Gtjwgow,  pnbliAhed  iji  Qoodsir'a  Annals  of  Anaimmif^  vol.  L,  p,  33^ 
anil  from  the  AeicnptumB  of  Kulliker.  The  nomenckture  ia  deBnite,  find  djatine- 
life  of  Iht?  vfLftoua  fonma  of  the  glands;  and  it  will  be  adhered  to  m  all  the  futuro  i 
di«icnptions  of  tesious  of  the  mucoua  membrane  of  the  intestinei?.  Much  confuaiou 
prevmb  from  the  indifFcpent  um  of  the  temja  vesicle,  tubale,  follicle,  &a,  ai 
iffJiad  t0  th«  mnooQi  gUnda  in  dwcnjitions  of  the  leaions  in  dyeeotcry  and  fevera; 
Ihcfffiicire  it  is  conndered  JHommKry  to  exptam  exuetly  at  tho  outset  the  uomeu- 
cktnre  aiiopttd  in  the  text, 

L  ViiiictLAR,  LE^^TicttLAit,  OR  PiwPLE'UKK  Glakdh — TTamJly  do«etL 
(a*}  Solitary— r,  rf.^  in  the  pfdato,  buccal  mcmbTaiie,   ccswijiha^^Tiii,  and  fltotnacli; 
alio  fotijid  deeply  imboiitbd  ia  the  great  gut,  and  scattered  more  near  the  aurface 
of  the  small  gut. 

We  know  nothing  aboat  the  comparattve  abiiudance  of  these  glands  in  a  healthy 
intestine ;  nor  are  we  certain  whether  or  not  they  disappear  after  a  certain  a^^ 
hkv  ibe  vesicles  which  com[KiHe  Peyer's  patcbeEU  Many  of  the  »o  called  solitary 
gUnda  teen  in  diiease  may  lie  in  reality  new  formations.  At  all  events,  tbey 
oeeiK'  m  mmch  greater  nuinberft  in  certain  diseases  than  their  known  frequency  of 
«ppe«miMSe  in  the  healthy  intestine  would  lead  ns  to  exjject, 
(fe.)  CI ustereii  in  grfiupa— if.  ^.,  Peycr*»  pateheg  of  glands  in  the  ileum* 
U,  FoLLicLLAR  Open  ULA^'tiS  OR  Urytts— A  transient  condition  of  the  ve«i- 
«tLlar  glanda,  after  rupture  and  discharge  of  their  contenta— e.  g.^  great  gut  and 


UL  TcTBrLAR  G  LASDs^-Oceur  io  the  small  and  largo  intestines,  a«  the  ao-called 
Midea  of  Lieberkilbn ;  «nd  in  the  atoinach,  aa  the  storaacb  tubes. 

IV,  EUcKMosE  GLAifDA— Coiudsting  of  tubea  with  Bimple  um  or  Yeaiateff,  in 
dmiten  round  a  stalk  or  duct^e.  g^,  the  cardiac  cesopbageal  glaiulfii  sad  tb« 
dnodezul  glands  of  Bnmuer. 
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the  intestines,  which  are  particularly  distinct,  imbedded  in  a  thick 
layer  of  dirty  yellow  gelatinous  mucua     Although  these  condi- 
tions seem  to  involve  the  whole  of  the  mucous  membrane  in  the 
first  instance,  yet  they  soon  begin  to  be  more  expressed  towards 
the  lower  end  of  the  small  gut  than  in  any  other  part    The  time 
at  which  this  increase  of  cell  growth  commences  in  these  glaods 
is  not  yet  well  defined  in  relation  to  the  day  of  the  fever.    It 
seems  certain,  however,  that  it  occurs  within  the  first  week; 
but  it  may  he  Liter.    A  case  is  described  by  Dr.  Sankey,  in  the 
first  volume  of  the  Pathological  Society's  Trandoctions,  in  which 
dissection  showed  the  deposit  in  the  glands  as  early  as  the  fiftb 
day.    Tlie  bulging  of  the  patch  and  the  extent  of  intumescence 
varies  considerably  in  different  patches;  and  simultaneously  witb 
these  conditions  the  mesenteric  glands  begin  to  increase  in  sua 
They,  too,  are  supplied  with  an  increased  quantity  of  blood,  and 
the  increased  tissue  of  the  gland  becomes  unusually  soft  and 
elastic. 

III.  A  tnijfsuhncc  of  the  general  conge^ion.and  of  the  generally 
turgid  ftiate  of  the  luuor^us  membmne,  takes  place  after  the  gland 
groHih  /I'W  lieen  ntffg  d*i\lojx*L  Nevertheless,  the  growth  con- 
tinues actively,  and  progresses  rapidly  till  the  patches  of  Peyer 
Khvuio  si'  thick  as  to  be  elevated  three  or  four  lines  above 
the  surf  ice  cif  the  mucous  membrane.  A  beautiful  vascnhir  hab 
encircles  them.  st«;»pping  short  at  their  margins;  and  a  contracted 
l»onler  sun\iunds  the  margin  of  the  patch,  which  gives  it  a  Befisile 
fungifonu  as]KVt.  with  an  umbilica ted-like  depression  on  its 
surtaiv.  Gr.'Wth  is  now  cc^ulined  within  narrow  limits,  pressing 
on  the  mu>oul:ir  coat  below  and  the  mucous  coat  above.  Tbe 
jwtches  asfrUUK-  varii»us  aspects  as  to  colour;  and,  when  vascular, 
they  have  an  apj^t-arance  which  has  acquired  for  them  tbe  de- 
scription of  l^ing  like  "  rieshy  lumps:"  their  tawny  gray  colour 
slu'wing  tl^rov.jTh  ilie  }*eritoLeum  of  the  gut  Varicose  vessels 
sK'un.i  ill  ;he  \'ioinity. — a  fact  of  si^me  importance  in  eonneciiofi 
with  tV:0  formation  of  liin^mli  and  which  may  lead  to  hepatic  or 
j^uliuor.ATA-  oniK.'lisni  The  sj^ecific  gravity  of  the  mucous  tissne 
vi  IVvtrs  Tiatohi^  is  tl'\-i<tu>ly  changed  by  such  increased  growth, 
rankling  frvm  Itiof  to  11lH4. 

IV  ^v  -r^  \  jfi.j  of  lie  c^^KicnU  cf  the  fvmf  J  gland  cells  seems  to 
U*  tho  xioxt  evont  in  the  series,  and  which  would  appear  to  be 
j^n^imiiiarj-  to  one  or  oiLer  of  the  following  tesalts^  nainely>— 
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Y,  C(nidUiona  under  which  the  sojiened  contents  of  the  glmida 
he^hi  to  be  elhninated.  This  elimination  seem^  to  take  place  in 
one  or  other  or  in  each  of  the  three  following  ways ;  conveying 
oat  of  the  body  by  the  intestinal  discharges  abundance  of  morbid 
material,  presumed,  with  great  probability,  to  contain  the  specific 
riTUS  of  the  fever; — 

1.  Elinihudion  tmihout  ulceration — simply  by  the  ruptui^e  of 

the  hitherto  closed  gland  vesicles.     This  is  the  iisnal  and  natural 

^^-aty  in  which  the  vesieltis  of  Peyer's  patches  becotne  open  follicles 

oa.  the  course  of  their  normal  physiological  existence.     For  many 

r^SASons  I  am  induced  to  believe  that  this  is  the  natural,  the  most 

eo3nmon,  and  the  most  frequent  mode  by  which  the  softened  new 

grr"«ciwth  in  tj^jhoid  fever  is  got  rid  of — namely,  by  the  escape  of 

tt^'^  softened  contents  of  the  glands  thi-ough  the  rupture  of  the 

v^^s^cles  in  tlie  ordinary  way.      The  veaicles  then  collapse,  and 

assume  the  appearaaee  of  little  pitSj  depressions,  or  follicles,  and 

so  ^ve  rise  to  that  *' reticulated  indistinctly  pitted  surface  *'  so  often 

«^^5Ji  after  all  evidence  of  gland  stmcture  has  disappeared.    This 

Ti^w  is  also  consistent  with  the  observation  of  AVedl,  when  he 

s^ysthat  "the  glands  in  question  not  unfrequently  burst  j  and  the 

ca-pisules  also  may  collapse,  in  consequence  simply  of  absorption  of 

tti^ir  contenta     Owing  to  one  or  other  of  the.se  occurrences,  the 

P^jrerian  patches  acquire  the  well-known  reticulated  aspecti  since 

toe  mucjous  membrane  sunxmnding  the  individual  capsules  assumes 

"^o  form  of  a  projecting  border;  and  entire  patches  present  the 

^Ppeamnee   of    a  fine   sieve"    {Puihological  Histology,   p.    221), 

^e  ordinary  peristaltic  action  of  the  intestines  may  assitit  this 

^OfJe  of  elimination  by  rupture  of  the  vesicles,  if  the  softening  is 

*^^iplete.     One  case  I  dissected  at  Scutari  led  me  first  to  this 

^<>ticlu&ion.      In  this  case  a  process  of  growth  and  elimination 

*^^iiied  to  have  gone  on  for  at  least  one  month  previous  to  death ; 

^<i  the  elimination  of  the  material  from  the  patches  took  place 

^^  t.laout  ulceration.     The  man  died  suddenly  from  aneurism  of  the 

*^^"ta^     A  lull  in  the  febrile  symptoms  had  led  to  his  premature 

^^^^^Tiatge  from  hospital ;  and  the  day  on  which  he  suddenly  died 

**«  to  have  witnessed  his  embarkation  for  England,      Peyer's 

l^^hes  were  in  an  extremely  interesting  condition.     They  were 

^  large  and  obvious.     In  some  parts  of  them  the  vesicles  were 

P^atly  distended  with  the  material  of  growth,  in  a  milky-like 

©i^dition^  while  other  parts  of  the  same  pat^h  were  completely 
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bare,  and  dotted  over  with  minute  points  of  black  pigment 
lliese  parts  were  quite  bare  of  all  gland  structure,  and  had  a 
reticulated  appearance. 

In  corroboration  of  this  view,  it  is  to  be  observed,  further,  that 
Dr.  Friedrich,  of  Dresden,  considers  the  elimination  of  the  deposit 
from  the  Peyerian  patches  in  the  tyi)hoid  fever  of  children,  by 
the  formation  of  sloughs  and  ulceration,  as  extremely  rare.  For 
the  most  part,  only  single  follicles  [vesicles?]  in  the  glandular 
assembhige  are  infiltrated,  and  these,  either  from  resorption  of 
the  infiltrated  material,  or  more  often  from  rupture  of  the  foDide 
[vesicle]  within  the  intestinal  canal,  revert  to  a  normal  condition, 
without  tJie  formation  of  any  cicatrix  {Brit  and  For.  Med.'CkiT. 
Review,  July,  1858,  p.  162). 

2.  Eiimlmttion  by  niceiution  of  the  swollen  gland  vesicles  k 
groups  of  various  sizes,  involving  more  or  less  of  surrounding 
tissue  in  ulceration,  and  tending  to  induce  perforation  of  the  gut 
or  peritonitis.  Considering  the  severe  nature  of  this  lesion,  and 
taking  into  account  the  fact  that  a  large  proi>ortion  of  cases  of 
typhoid  fever  recover,  it  seems  to  me  that  this  is  a  mode  of  elim- 
ination which  occurs  much  less  frequently  than  the  mode  already 
noticed.  Of  course,  it  is  the  state  most  frequently  met  with 
after  death ;  for  ulceration  of  Peyer's  patches  is  the  characteristic 
"anatomical  sign"  of  typhoid  fever.  Tlie  time  of  commendng 
ulcemtion  of  the  mass  appears  to  be  about  the  ninth  or  tenth 
day  (Mitrchison);  and  the  softening  which  precedes  ulceration 
is  associated  with  a  return  of  the  violent  congestion  to  the 
small  intestines,  when  the  veins  especially  seem  to  be  filled  with 
dark-coloured  viscid  blood.  The  outbreak  of  the  ulcers  is  always 
characterized  by  an  aggravation  of  the  original  symptoms,  after 
it  may  have  been  sanguinely  supposed  that  convalescence  had 
decidedly  taken  place.  But  in  such  deceptive  convalescence  the 
abnormal  temi)erature  is  maintained,  showing  with  absolute 
ceitjiinty  that  the  fever  is  not  at  an  end*  The  ulceration  therefore 
is  usually  denoted  (a)  by  a  re-accession  of  the  febrile  phenomena, 
with  or  without  diarrhoea;  (b)  by  abdominal  pains  and  tender- 
ness. Judging  from  post-mortem  examinations,  the  ulceration 
seems  to  commence  at  the  lowermost  patches  in  the  glands 
nearest  to  the  ccEcum,  and  the  ileo-coecal  valve  is  often  impli- 
cated in  the  destruction.  The  ulcers  vary  in  number  and  in 
extent;  and  although  there  is  a  tendency  to  perforation  of  the 


CHAUACTEES   OF   THE    ULClSRS   IS    TTPflOID    FEVSR, 


401 


gut  in  fatal  eftsee»  yet  acttial  peiforation  ia  not  common,  and 
peritonitis  may  supervene  witbout  |)erfomtion  having  actually 
taken  place*  Very  various  atftteinents  are  made  conceming  the 
tendency  of  typhoid  ulcers  to  perft  oration  of  the  gut  and  the 
fi-equency  «tf  this  legion  with  pentonitis.  Perforation  m  said  to 
be  rare  in  the  northern  pails  of  Europe  (Huss) ;  but,  from  the 
records  of  Dra.  Murchison  and  Briatowe,  it  appears  to  he  a  more 
frequent  mode  of  fatal  termination  than  hoa  been  commonly 
suppof^ed  in  this  cotmtry. 

Of  fifty-five  fatal  cju^es,  perforation  occurred  in  eight  (Louis) ; 
of  filleen  fatal  cases,  pertbration  occurred  in  three  (Mdhchison); 
of  sixty-three  lat*d  ca«c8,  perforation  occurred  in  twelve  (London 
Fever  >lospit4d  Records);  of  fifty  two  latal  cases^  perforation 
occurred  in  fifteen  (Bkihtowe), 

Ftoui  these  data  it  appoaiig  that  i>erforation  occurs  in  about 
one  in  five  fatal  cases;  and  generally  takes  place  through  the 
ik-nm  near  the  valve.  Posf-mmiem  examination  often  discloses 
vigorous  attempts  on  the  part  of  neighbouring  stnictui-es  to 
limit  by  anion  and  adlieston  the  results  of  perfonition,  obviously 
indlcatin<^^  in  practice,  the  necessity  of  absolute  rest  throughout 
tbe  disea^se. 

The  characters  which  distinguish  the  ulcers  of  typhoid  fever 
from  fvther  ulcers  of  the  intestines  may  be  stated  ns  follows:— (1,) 
They  have  their  seat  in  the  lower  third  of  the  small  intestine, 
their  number  and  size  increasing  towards  the  ileo-coectil  valve, 
(2,)  They  vary  in  diameter  from  a  line  to  an  inch  and  a  iialf;  but 
&  number  of  ulcers  may  unite  to  form  a  mass  of  ulceration  several 
inches  in  extent.  Such  extensive  masses  of  ulcerjition  occur  close 
to  the  c<ijH?um.  (3.)  Tlieir  form  is  elliptical,  circular,  or  in-egular, 
— elliptical  when  they  correspond  to  an  entire  Peyer*s  patch, 
cmnilar  wlien  they  con^esjiond  to  a  solitary  gland,  and  irregular 
when  they  correspond  to  a  portion  of  a  Peyer's  patch,  or  when 
deveml  ulcers  unite  to  fonn  one,  (4.)  Elliptical  ulcers  are  always 
opposite  to  tlie  attachment  of  the  mesentery.  (5.)  The  ulcers 
never  furm  a  zone  encircling  the  gut,  as  may  eonietimes  be  seen 
in  the  mm  of  the  tuberculous  ulcer,  but  their  long  diameter 
coiTesi*ondf4  to  its  longitudinal  axis.  (6.)  Tlieir  margin  is  formed 
by  a  wt'll-iiefined  fringe  of  mucous  membrane,  detached  from  the 
submucous  tia.suc,  a  line  or  more  in  width,  and  of  a  puiple  or 
slate-gray  colour^an  appearance  best  seen  when  the  bowel  is 
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floated  in  water.  (7.)  After  separation  of  the  slough  there  is  no 
thickening  or  indumtion  of  the  edge  of  the  ulcer,  as  in  the  caw 
of  the  tuberculous  ulcer.  (8.)  Their  base  is  formed  by  a  delicate 
layer  of  submucous  tissue,  or  by  the  muscular  coat,  or  occasionally 
by  nothing  more  than  peritoneum.  (9.)  Tliere  is  no  deposit  of 
morbid  tissue  or  new  growth  at  the  base  of  the  ulcer;  although 
sometimes  fragments  of  yellow  sloughs  may  be  seen  adhering  to 
both  the  base  and  edges  (MuRCHlS(JN,  p.  547).  The  ulcers  also 
are  known  to  heal.  Tlieir  cicatrices  have  been  seen  four,  five, 
and  thirty  years  after  known  attacks  of  typhoid  fever  (RoKl- 
TANSKY,  B.inRALLiEii).  And  in  cases  where  death  occurs  during 
a  relapse,  the  cicatrices  from  the  first  attack  may  be  foaad 
oo-exLsting  with  the  fresh  growth  in  the  vesicles,  and  with  the 
recent  ulcers  of  the  relapse.  As  a  rule,  the  rcjwirative  process 
does  not  commence  till  the  end  of  the  third  week  of  the  disease, 
and  in  one  case,  whore  the  primarj'  fever  lasted  three  weeks,  and 
where  death  i>ccurred  from  complications  about  the  fortieth  day, 
all  the  ulcers  in  the  ileum  were  cicatrized  (MURCHISON). 

Cicatrization  c»»mmfnces  by  the  growth  of  a  thin,  delicate, 
shining  layer  of  new  growth  which  covers  the  base  of , the  ulcer, 
and  is  alsfi  att;ivh«.Ml  t<)  the  basement  membrane  of  the  mucous 
0(>at  llie  fringe  of  mucous  membrane  becomes  adherent  to  this 
new  tissue.  fn»m  the  circumference  towards  the  centre,  until  the 
healthy  mucous  membrane  merges  insensibly  into  the  seroa<}- 
lo«^king  lamina.  Tlie  new  film  of  membrane  cannot  at  first  be 
moved  up'ii  the  subjacent  coat,  but  after  a  time  it  becoiues 
moveable.  an«.l,  aec«»rding  to  Rokitansky,  even  becomes  covered 
with  \*illi  (Mi'KCHisoN^.  There  is  no  evidence  of  the  vesicular 
ghind  structure  ever  Wing  restored.  The  resulting  cicatrix  is 
aliglitly  depresse^J.  firmer,  less  vascular,  and  smoother  than  the 
surroundiniT  muc"»us  membrane.  The  lK>wel  ap{>earB  thinner  at 
this  jvirt  when  examined  by  transmitted  light  The  depressed 
s}xn  is  never  surroun-led  by  any  puckering,  nor  does  it  ever  cause 
any  diminutioii  in  the  csilibre  of  the  gut. 

Cv  EHminat'iou  t/  ili€  typhoid  gi'vivih  by  sphacelus  of  large 
masses  of  Peyer  s  jiatehes.  The  whole  gland  substance  implicated 
is  involvtni  in  the  destruction.  The  cell  growth  in  the  vesicles 
suddenly  Kvvmes  so  excessive  that  a  condition  is  at  last  reached 
whieh  is  imvmjwitible  with  the  maintenance  of  life.  The  growth 
actually  ehokes  itself:  and  the  whole  mass,  or  a  great  part  of  ity 
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'  sofleos  and  dies.  Such  sphacelus  has  been  known  to  Ijappen  as 
early  as  the  twelfth  day;  but  the  process  is  geiiomlly  more  slow* 
A  dirty  yeUow-brDwn  slough  forms,  varying  in  thickness,  and 
sometimes" extending  as  deep  into  the  substance  of  the  gut  as  to 
expose  it^i  muscular  layer  on  separation  of  the  masa  Thei-e  ie  a 
tendency  to  bleeding  on  separation  of  the  doughs;  aod  siieh 
haemorrhage  occurs  in  about  one-third  of  the  fatal  cases,  Tl^e 
frequent  repetition  of  such  hjemorrhages  during  life  hns  a  marked 
influence  in  modifying  the  febrile  phenomena.  For  example,  in  a 
case  described  by  Dr.  Parkes,  in  which  the  temperature  was  very 
carefully  recorded  thi'ee  times  daily,  it  was  observed  to  fall  below 
the  standard  of  liealtli  on  tlio  fourteenth  and  fifteenth  days 
iUghtly,  on  the  siKteenth  day  to  the  extent  of  4°  below  98*  on 
\ke  aeventeentli  day  to  the  extent  of  5°,  on  the  twentieth  day 
to  the  extent  of  2",  These  falb  of  temperature  were  all  traeeable 
to  the  influence  of  repeated  ha?moiThages  from  the  bowels.  The 
occurrence  of  haemorrhage  Is  always  a  most  alarming  symptom, 
and  is  most  frequent  during  the  third  and  fourth  weeks  of  the 
disease*  It  varies  in  amount  from  a  mere  stain  to  a  large 
quantity  of  blood,  sometimes  dischai^d  in  clots,  and  geneniUy 
of  a  red  colour,  in  csousequence  not  only  <jf  the  rapidity  with 
which  it  is  passed  out,  hut  aUo,  as  Dr.  Parkes  has  shown,  in 
(X)nsecpience  of  the  alkaline  re-action  of  the  contents  of  the 
intestine.  It  may  cause  Lmmedhite  death  by  syncope;  or^  by 
reducing  the  temperature  and  strength  of  the  patient,  he  may 
sink  exhausted,  unable  to  cope  with  the  disease.  Whenever, 
therefore,  blood  appears  in  a  cane  of  typhoid  fever,  it  is  certain 
that  the  lesions  of  Peyer  s  patches  are  severe. 

In  addition  to  these  three  modes  of  elimination  of  the  new 
growth  from  the  intestinal  glands,  there  are  reasons  for  believing 
l^t  it  may  be  occasionally  re-abmrbeJ ;  unless  such  cases  where 
Hk^lution,  independently  of  ulceration,  commencing  about  the 
tenth  day,  may  hot  be  explained  by  the  first  method  of  elimina- 
tion I  have  described. 

VI  The  mucous  membrane  of  the  intestines  having  existed 
for  severjil  weeks  in  the  state  of  irritation  which  has  been 
described,  and  the  catarrh  being  more  or  less  excessive,  an 
aJtrophic  conditimi  of  the  intestine  oi  last  mt/pervenes.  The 
[Hucous  tubes  become  wasted,  irregular  in  form  and  eixe,  some- 
times separated  by  an  interstitial  growth  of  a  granular  natwe^ 
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their  Tjii11k)\i.s  ends  Jisappour,  and  tlio  whole  sul)stance  of  the  ff\i 
Ik^coiiil's  so  thin  thjit  it  re.seml>los  a  portion  of  thin  j^aper  ratlitT 
than  int(»stine. 

The  nirsriitnric  ghmds  jiro  invariahly  enhirgcd.  Tl icy  Login  t<» 
enhirge  at  the  very  conniiencriiH'iit  of  the  disease,  .and  sometimes 
attain  a  very  large  size,  atid  tlu'ir  stages  of  eongestion,  of  swelling, 
and  of  suhMdenc(^  go  on  siniultaneously  witli  the  similar  ehang*:-s 
in  IVyer's  jwitehes. 

The  spli4«n  is  usually  gn-atly  enhirgrd,  varying  from  five  or 
six  to  fourteen  ounces,  with  a  speeilic  gi-avity  varjnng  from 
1052  to  1051).  Its  Maljiighian  sacculi  (glandular)  are  also  in- 
tumescent 

PulmoMJiry  lesions  occur  (1.)  as  intiltrations,  or  (2.)  fis  the  con- 
sornlation  (»f  pneumonia,  or  (3.)  as  portions  of  hing  which  have 
hecome  <'arnific(l. 

In  thr  llrst-nienti»>ni'd  form  of  h'Mon  the  growth  seems  tn 
i!ommenii-  in  tin;  t<iniiin:il  air  vesicles,  ultimately  as-suining  the 
form  of  a  miliary  deposit,  with  a  semi-tninsparent  geLitinous 
appeanuKM'.  It  is  tlie  irritiition  set  np  l»y  this  sudden  gn»wtli 
which  generally  gives  rise  to  pneumonic  consolidation.  Soilening 
and  friahility  of  the  pulmonary  t«*xture  is  tlius  a  very  constant 
post-})  I  Off  I'm  stnte  in  protracted  casus  of  tyj»lioid  fever.  Such 
lesions  usually  su]»ervene  during  the  lattT  period  of  the  fever, 
an<l  when  the  ulcenitions  of  the  intestines  are  extremely  spread 
(llrss).  In  this  respect  only  it  dittei-s  fmni  the  consolidation  of 
the  lung  to  l>c  des(*ri))e<l  in  typhus  fever.  This  Icaion  has  been 
{dso  ternieil  Hfni-f/itiuulur  cmisoltdailon^  deix;ndcnt  for  its  origin 
and  development  on  a  H]MM'itie  aiuso;  and  it  may  be  obaerrednot 
only  in  tlui  I'ourse  of  iyphoUl  fever,  but  in  Tneiules,  Boarlei 
fever,  and  srnall-^ox.  A  ])ortion  of  the  lung  iu  this  condition  hu 
a  mottled  aspect  Tliere  are  ])atchcs  in  it  here  and  there,  vtiyiog 
iu  size  from  a  single  lobule  to  half,  or  more  tban  haU,  of  a  lobe,  of 
a  <hfe]»  hluisli-choeolato,  violet,  or  purplish-elata  oakNu;  bounded 
by  a  well-defmod  angidar  mar^n,  and  croBBed  and  BMippsd  avt 
into  smaller  ])atches  liy  dull,  opaque,  wldtiab 
s(;en  U)  be  thickened  into  lobular  eeptah 
of  the  larger  patclicB,  one  or  more  oompp 
are  fre(|uently  found,  of  a  pale  bri|^tp< 
strongly  with  the  hue  of  the  Bom 
which  covers  the  part  may  have  1 
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Jekker).  It  is  also  extremely  probable  that  much  of  these 
thoracic  lesions  in  such  cases  may  be  due  to  the  direct  pftsaogo  of 
fibrinous  particles  from  the  largo  veins  sunoimJing  tlie  diseased 
iDtestinal  ghinds  (in  the  case  of  t;j'^»hoid  fever)  j  dots  thus  tend 
to  form  in  the  blood-vessels,  near  the  site  of  in-iUUinn — they 
break  up — the  blood  becomes  contaminated,  and  the  phenomena 
of  euiboHmti  supervene.  Such  dangerous  plienomena  may  be 
looked  for  about  the  fourteenth  to  the  twenty-lirst  day. 

The  tissue  of  the  darker  portions  appears  tougher  than  in 
health,  presenting  nearly  a  uniform  section ;  there  is  no  appc^ar- 
anoe  of  granules,  and  tfie  {>art  sinks  in  water.  Dn  Jenner  has 
injected  such  morbid  lungs,  and  found  that  occasionally  the  centre 
of  the  lobule  is  really  the  point  at  which  the  diseased  action  is 
fifst  set  up.     The  development  of  the  new  material  appears  to 

tvery  deficient ;  molecular  granular  matter  and  deliciite  minute 
[-forms  compose  its  stmcture;  and  the  specific  gnwity  of  the 
part  is  greatly  increased  (1*040  or  more),  Its  colour  is  generally 
slate-gniv  or  flesh -like;  and  the  lesion  is  commtmly  limited  by 
a  vaiicular  boundary,  foniiing  something  hke  a  distinct  line  of 
separation  betw^n  compartitively  hoidthy  texture  and  local 
lesion. 

Camification  occurs  often  in  considerable  portions  of  the  lung 
(Walsh  k).  The  general  debihty  of  the  typhoid  stiito  seems  to 
fov<?ur  tlie  oocturence  of  pulmonary  collapse— a  condition  which 
must  nut  be  confounded  with  the  hepatization  of  pneumonia. 
The  tnicheal  glands  and  those  of  the  broncldaJ  mucous  membrane 
!  also  aflcctei 

There  is  generally  a  great  tendency  to  ulceration  of  mucous 

inembiimes  in  typhoid  casea,^ — ulceration  of  the  pliai-ynx  occurs 

^  about  one-tHnl  of  the  eaaea;  of  the  larynx  and  oesophagus 

^Q   one  out  of  every  fifteen  cases;  and  the  raucous  membrane 

^^  tite  colon  becomes  implicated  in  seven  out  of  twenty  cases, 

^ta  is  found  the  colon  affect4id  by  the  second  week  in  two  out 

^  ftiiurteen  cases,  by  the  third  week  in  six  out  of  twenty-three 

'^**'^^,  by  the  fourth   week    in   four    out   of  fifteen  cases,   and 

•^^t^^reen  the  fifth  and  tenth  week,  in  one   out  of  two  eases, 

**^^€  is  also  a  tendency  to  perie<ecal  abscess,  preceded  by  the 

Phenomena  of  the  morbid  state  known  by  the  name   of  peH- 

^Vf^*-lith,  or  infiammation  of  the  areohir  connective  tissue  round 

tw  Gfiput  coseiim. 
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Growth   of  Tttlwrcle    dnriag    Typhoid   FoTer.  —  There     is    still 
k*nother  pulmotiary  condition  wliieh  fi^eqiiently  occui's  in  typhuU 
^fever,  imd  wliii'li  imij  either  ecimplitmte  the  progi^es^  of  the  cas 
or  come  on  siihsefjuently  to  the  fever.     It  m  tire  development 
tubercle.     UeuaJly  when  recovery  takes  place  from  fpjAoid  fevef 
it  is  complete ;  but  in  eouie  cases,  especially  where  thei^  is  herediJ 
tary  predLspoaition,  an  imj^etus  or  tendency  seems  to  be  given 
the  develo]>ment  of  tubercles  in  the  lunga     If  the  physical  s%ni 
of  bronchitis  continue  beyond  the  thirtieth  day,  or  fourth  weel 
combined  with  hunied  and  diiHcult  breathing,  and  with  the  sign 
and  sjinptoms  of  gi-eat  imtation  of  the  lungs,  then  there  are 
grounds  for  suspecting    that    the    deposition    of   tubercle    ha 
coranieuced  in  the  lungs.    Dr.  Stokes  gives  two  sets  of  cases  infl 
which  this  deposit  takes  place.     In  one  set  a  great  quantity  of 
tubercular  matter  seems  to  be  formetl  during  the  e^Listence  of  the 
fever;    and  although,  sometimes,  such  an  occun-ence   may   not 
have  been  suspected,  yet  the  expectomtion  of  pulmonary  fmlcuH, 
at  periods  of  diffcreot  duration  after  the  convaJesoence,  fumisli: 
strong  proofs  that  such   a   lesion  had  taken  place*     In  otli€ 
cases,  again,  the  cure  may  be  effected  through  absorption,  or  bj 
suppuration  of  the  minute  tuberculous  points  over  the  mucoual 
surface  of  tlie  bronchia.     A  doubtful  convdeseenee,  a  quick  pulsej 
and  a  hectic  stfite,  suggest  such  a  state  of  things,  especiaOy  whe 
combined  with  jiersistent  brt^ncliitis. 

Erysipelas,  phlebitis,  parotitis,  and  such-like  local  inflamrns 
t ions,  are  not  uncommon  in  typhoid  fever.  Such  lesions  tiiayl 
be  excited  by  cold  simply;  but  the  absor|jtion  into  the  blood 
of  putrid  substances,  from  the  ulcemtlng  patclies  of  Peyer  or 
other  diseased  parts,  may  be  usually,  and  probably  correctly,- 
considered  to  be  the  cause  of  most  of  the  secondary  infiammational 
already  noticed  to  occur  in  t\^hoid,  enteric,  or  intestinal  fever.! 
Dr,  Parkes  considers  it  probable,  however,  that  deficient  urinary! 
excretion  may  have  a  shai^e  in  their  production  (Parkes  On  OtM 
Urine,  p.  254),  m 

Such  are  the  more  obnous  secondary  affections  which  mBji 
develop  themselves  dnritig  the  pvogrGSBo£  typhoid  or  enkrie  jewrM 
and  the  derangemonts  which  these  give  rise  to  constitute  nevA 
phenomena  iu  its  course.  In  some  severe  cases,  however,  thei 
fever  may  destroy  tlio  [latient  in  a  few  days,  without  leaving  i^l 
trace  of  organic  lesion  in  any  part  of  the  body.  I 
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These  secondary  affections  just  noticed  aJl  arise  after  the  fever 
has  existed  some  time;  and  it  appears  now  to  be  pretty  well 
establislied  that  the  iutestinal  lesion  at  least  is  a  special  growth, 
which,  in  caBee  of  recoveiy,  follows  first  a  progressive  or  develop* 
TuenUil  course,  and  afterwards  rctrogi-adcs;  jutit  as  in  variola  we 
first  ubscr%^e  tJie  development  and  maiuKi-tion  of  the  pustule,  and 
subsecjuently  its  disap])earanca  The  same  may  be  said  of  the 
other  local  lesions  in  t3q)hoid  fever,  although  the  existence  of  a 
special  growth  is  not  yet  so  fully  estiiblisUed  in  the  case  of  the 
thuracic  and  cerebral  lesions,  or  in  the  parenchymatous,  as  com- 
juaned  with  the  mucous  structures  of  the  intestine;  still,  it  is 
believed  by  some  that  an  action  more  or  lejis  amdogous  to  that 
which  occurs  in  the  glands  of  Peyer  and  the  mimite  solitary 
dosed  vmkim  of  the  ileum',  occurs  also  in  all  the  secondary  lesions 
of  typhoid  fever  in  other  parts  (Dlt  Stokes),  Specific  characters 
of  the  elements  composing  the  growth  cainuot  bo  shown  to  the 
eye  even  by  microscopic  examination.  Tlicre  is  nothing  in  it  to 
distinguish  it  from  other  elementary  morbid  products  which  are 
deficient  in  the  power  of  organization,  Dr  Stoke^4  gives  the  beat 
illustration  of  its  vital  specific  attiibute^,  in  the  absence  of  any 
jA}jm€al  sjMJcific  character.  He  says,  if  two  s]>eciniens  of  pus  be 
taken^  one  from  a  pustule  of  variola,  the  other  from  an  ordinary 
ulcer;  although  they  may  appear  similar,  they  have  separate  and 
different  vital  characters.  So  has  the  poison  of  typhoid  fever  a 
gpecific  vlinl  attribute  peculiar  to  itself 

The  nature  of  this  Bo-called  "typhoid  deposit'*  has  been  the 
subject  of  much  discussion.  Tlie  new  growth  is,  in  the  first 
insuince*  confined  to  the  gland  elements,  and  seems  really  to 
consist  in  a  directly  continuous  development  of  the  pre-existing 
cell  or  germinal  elements  of  the  diseased  glands.  Eventually  it 
pervades  the  subraocous  areolar  tissue  as  a  yellowish- white  sub- 
stance, deposited  in  a  layer  beneath  the  gland  tissue.  Professor 
John  Goodsir.  in  his  descriptions  of  the  morbid  anatomy  of  the 
c^^^s  he  dissected  at  Ansti'uther,  in  Fifesbire,  was  the  first  to 
point  out  that  the  new  growth  was  in  the  fii-st  instance  confined 
to  the  interior  of  the  dosed  vesicles,  which  became  much  dis- 
tended thereby.  They  ultimately  burst,  and  discharge  their  con- 
tents  either  into  the  cavity  of  the  intestine,  or  into  the  submucous 
ti^iie,  if  the  vesicles  rupture  at  the  base,  as  in  the  severe  and 
unfavoumhle  cases  j  and  if  the  vesicle  is  completely  destroyed  and 


408  8PBCIAL   PATHOLOGY — TYPHOID  FBYS& 

falls  out,  or  if  a  number  of  them  do  so,  a  number  of  little  pits  ate 
left,  which  correspond  to  the  sites  of  the  vesiclea 

The  new  growth  has  no  Ri>ccific  structure  to  distinguish  it 
from  other  morbid  gn)wtlis  (Wedl,  Virchow,  and  others);  and 
although  a  specific  "typhous  cell"  has  been  described  and 
figured  by  Oi-uby,  Vogel,  Bennett,  and  others,  its  existence  is 
not  i)rovcn. 

The  development  of  the  new  growth  in  the  glands  begins  like 
a  simple  hyj»ertr()j)hy  of  the  ghind  cells.  Nuclei  and  cells 
exist  in  givat  aliumlance,  which  afterwards  degenerate  into  the 
abnormal  diseased  product  of  the  typhoid  masses.  No  forms 
arise  caj>able  (^f  sustiiined  existence;  but  a  directly  contiuaoos 
development  fn>m  pre-existing  cell  or  germinal  elements  of  the 
glands,  the  follicles,  and  the  connective  tissue,  furnishes  the 
material  of  the  mass  (ViRi.'How).  An  increase  in  the  colour- 
less corfiusclos  t^ikes  place  in  the  bl(H>d,  and  dei>osit  of  pigment 
in  the  ganglia  of  the  symi>jithrtic  nerve  system  (ViRtTiow). 
When  the  glaml  vesicles  burst,  the  exul>erance  of  new  growth 
gives  a  fungating  appearance  to  the  part;  and  when  the  rose- 
rtd  tumor  is  cut  into,  a  milk-like  turbid  juice  exudes ;  and  in 
tills  jiiice  many  new  fornn.*tl  elements  may  be  seen,  consisting 
of  c*ells  nnxstly  oval  or  angular,  with  single  eccentric  nuclei— 
siaiietimts  with  many  nui.l»*i.  Tlie  cell  contents  are  finely 
gnmular,  and  fat-;^'lobules  may  conceal  the  nucleus.  Tlie  growth 
must  b**  I'XamiiKil  iM^fore  ulceration  commences;  for,  as  .softening 
advan<vs.  a  vi<cid  tluid  with  a  blootly  tinge,  containing  fine 
mok-cular  i-lt-m.-nts.  is  all  that  rcmaiu-s,  with  decaying  blood 
and  MjHHl-cry>tals. 

Circmnstances  under  which  Death  may  enauB  in  Cum  of  lyphdd 
Fever:— 

1.  Hy  jK^s-ining  nf  the  blo<.Hl  generally,  indicated  by  many 
s\-mpi<.»ms  which  tyjihoid  fever  hiis  in  common  with  typhus 
fev-r.  clii'i' ra.  sniall-jH*x,  dysenteiy,  scarlet  fever,  diphtheria, 
ich':rrli;ii:iia.  Hie  intensity  of  the  fever  is  generally  great  in 
:1^><.'  ra>v<.  an«l  the  fatal  event  «»ci:urs  either  at  a  veiy  eariy 
|v:.  vl  .  I  the  fever.  as<<^tciated  with  cerebral  congestion,  or  it  may 
'Hvv.r  !;itvr.  when  it  may  l»e  supi»osed  that  the  danger  is  j»st 
ll.>  i>  >.>ii;vtimes  tenni*«l  the  secondary  jx)Lsoning  of  the  blood 
,s<:.t:v-a:.i:a».  ai..l  is  ni..»>t  likely  due  to  the  ulcerated  intestines, 
Nvitli  ti.-.    i-.»wtl  }%rhai'S  on  the  verge  of  perforatioa    The; 
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becomes  rapid  and  email ;  cold,  clammy  Bweata  appear;  and  the 
body  l>€giii8,  even  in  life,  to  exhale  a  putrid  odour.  In  cases 
where  the  blood  is  so  gravely  implicated,  gas  has  been  observed 
to  become  developed  during  Life,  and  has  been  detected  in  the 
veins  at  tho  root  of  tlm  neck  for  some  minutes  before  death 
;Closs,  Frank,  and  Jeffrey  Marston  in  Med,  Tinies,  Feh  7, 
1857). 

±  By  impliefltion  of  exertrtory  organs  at  an  early  period — for 
exaji^ple,  thu  kidney,  as  denoted  by  albuminuria,  or  by  bloody 
mine — couditioua  which  tend  to  aggnivate  the  blood  ]ioisoniiig. 

3.  By  congestions  of  impoi-tant  organs — ^for  exiimple,  the  lungs 
and  the  bmin^  in  consequence  of  poisoned  blood;  and  which 
atmgestions  are  ytill  further  brought  about  by  the  circulation  in 
the  blood-vessels  of  putrid  juices,  or  of  the  substance  of  fibrinous 
Jebrifl  of  clots  in  a  granuLir  condition  having  formed  as  plugs  in 
ihe  %*aricose  veins  sun'ounding  the  sloughs  and  ulcers  of  the 
intestines. 

4  By  ha^-morrhage  fiiom  tie  bowels  duiing  the  separation  of 
the  gland  sloughs. 

5.  By  exhaustion  fiom  profuse  diairhcea  in  cases  where  the 
catiin-h  of  the  nnicoug  n^embmne  has  l*een  escesBive. 

th  By  peritonitis,  with  or  without  pertbration  of  the  intestines. 
There  ai*e  two  periods  in  the  coui-se  of  the  fever  when  perfoi-ation 
is  apt  to  take  place.  Tlie  first  period  is  during  the  separation  of 
the  sloughj^,  about  the  end  of  the  second  and  throughout  the  third 
week.  The  second  period  is  during  protracted  convalescence, 
with  atrophy  of  the  intestine  already  descril>ed,  and  when  the 
ulcers  are  in  a  weak  atonic  state,  the  result  of  intense  proti-acted 
fever  and  profuse  catarrh. 

7.  By  peritonitis  subsequent  on  suppuration  of  the  large  mesen- 
teric glands,  and  rapture  of  their  enclosing  cnpsiile  (Jenker);  or 
from  the  bui"sting  of  softened  new  gt^owth  ft^om  the  spieen  into 
the  peritoneum  (Robertson,  Jenner)  ;  or  from  ulceration  of  the 
gall-bladder.  Tiie  avt*rage  mortality  among  cases  of  typhoid 
fever  appeal^  to  be  about  1  in  5 i  to  1  in  6.  It  is  cnnsidembly 
less  in  Autumn  than  in  Spring;  and  is  least  of  all  in  Winter  It 
ds  to  be  greater  among  males  than  females;  and  the  average 
of  fatal  cases  appears  to  be  about  23-5,  The  mortality 
increases  to  a  small  extent  as  life  adviinces.  The  disease  in 
aertatn  places  eeems  aeveir  to  be  absent,  and  is  invambly  mast 


410 


BFECIAL  PATHOLOGY — TTPHOID    FEVER. 


pi'evalent  during  Autumn,  ai  the  time  that  dian-boea  is  moal 
Lcommon;  and  it  has  Ijeen  observed  to  1j«  espeeWIly  j jit- va lent  ill 
'  eeajsoiii^  roinarkabk  for  their  high  tenii>erature  (MURCHisON),         I 
Origin  aad  Propagation  of  Typhoid  Fever^— It  is  now  about  thiTtfl 
years  since   M.   Bretonneau  related  to  the  Ffeneh  Acaiieniy  oi 
Medicine  a  series  of  cases  in  which  the  communication  of  thia 
disejtse  from  pei-son  to  person,  and  it^  modes  of  propagTition  ifl^ 
this  way,  were  so  evident  as  to  adnut  of  no  re^Lsonable  doubt. 
Nevertheless^  the    conclusion    arrived  at  has  not  been  generally 
aecepteil    by   the    profession,   so    that    the    eommunicabiUty 
typhoid  fever  has  not  met  with  general  belief     "  In  so  vital 
^question/*  ^Titcg  Dr.  Budd,  whose  views  (as  I  have  attempt<*d  tfl 
[put  them  here)  seem  especially  deserving  of  attention,  "it  is, 
need  scarcely  say,   of  the  highest  importance  that  the  Rct« 
truth  should   be   generall}'   known/*     And  Dr.  Watsori,  whc 
authority  is  undisputed,  very  justly  reniarka  that,  "If  this  feve 
be  really  contagious,  it  is  not  only  erroneous  but  dangerous 
bold  the  contmiy  opinion."     "  To  what  extent  it  m  dangerous,*^ 
continues  Dr.  Budd,  "  may  be  best  measui-ed  by  the  fact,  that  i 
this  country  alone  20,000  pers*.mg  die  annually  of  this  fever,  ani 
140,000  mom  ai^e  laid  prostrate  by  it.''     Thus,  vast  is  the  field  for 
the  ojieration  of  preventive  measures.     And  when  the  discovery 
and  success  of  such  measures  must  depend  in  a  great  degree  on 
our  insight  into  the  real  mode  of  propagation,  it  is  at  once  seefl 
what  impoiiance  the  question  assumes.     Dr.  Budd  has,  I  thinl 
cleax'ly  demonstrated  the  following  facts: — 

1.  Tliat  typhoid  fever  shows  a  decided  tendency  to   spr 
through  a  household,  a  school,  a  barrack,  or  a  village,  wlien  it  hfis" 
been  once  introduced.     The  introduction  and  prnpagatioo  of  th^^ 
fever  in  the  Clergy  Orphan  School  at  St.  John's  Wood  (Zoiic^lH 
15th  Nov.,  1856)  is  an  instance   in  point.     The  fii^t  case  was 
imported,  and  the  illness  began  ten  days  after  arrival;  within 
three  weeks  four  more  cases  occuired;  and  then ^nindeen  cases 
were  simultaneously  affected  within  thirt/-six  hours,     Tlie  feve 
which  prevailed  in  the  Military  School  of  Lfi  Fleche,  in  Fnince, 
IH'IiSj  is  a  no  less  instructive  example.     The  outbreak  commenc 
first  with  a  few  scattered  cases,  and  the  disorder  spreading, 
school  was  broken  up  earlier  than  usual,  and  the  pupils  ser 
home.     But  before  this  disruption  could  be  carried  into  effecl 
sixty  of  the  number  were  seized  with  tj'T)hoid  fever.     Twenty- 
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nine  others  carried  the  meds  of  the  fever  with  them,  and  were 
laid  op  by  it  at  their  own  homes.  Of  these  tweDty^nine,  it  was 
ascertained  that  aa  muny  as  eight  cmiimimwated  tk^  dworder  (^ 
per^ne  who  ^ivere  engaged  in  atte7idance  upon  them. 

In  fiirther  iUusti-ation  of  the  doctrine  of  communicahility.  Dr. 

Budd  cites,  with  minute  details,  numerons  examples  in  the  village 

of ''North  Tawton/*  in  w^hich  t3T>hoid  fever  having  once  appeared 

in  a  household,  it  extended  itself  to  one  or  more  membersi  of  the 

femily  before  it  fimdly  died  away.     Dnriog  the  prevalence  of  the 

fever  in  this  village,  it  ako  so  happened  that  three  persons  left 

the  place  after  they  bad  become  diseased,  and  eaeli  of  the  three 

persons  eommnnicated  the  same  disea*se  to  one  or  more  of  the 

persons  by  whom  they  weix^  auiTounded  in  the  new  neighbourhood 

whither  they  went.     While  two  of  these  men  remained  in  the 

village  of  **  North  Tawton,"  they  both  lodged  in  a  court  having  a 

single  and  a  common  privy  in  it,  and  next  door  to  a  house  where 

tyfihoiil  fever  was.     In  due  course  of  time  and  events  both  took 

the  disease,     Tlie  third  man  was  a  fi-iend  who  came  to  me  one  of 

the  two  men  already  sick.     He  assisted  to  raise  Im  mok  friend  in 

ted,  and  w^hile  so  eyii»loyed  was  quite  overpowered  by  the  smell 

ftcm  the  sick  man*s  body.      The  sense  of  this  pestilent  smell 

harassed  him  for  days.      He  felt  ver^^  unwell  from  that  time; 

ao*1  on  the  te'iitk  day  from  the  date  of  the  event  jnst  noticed,  he 

was  seized  with  shivering,  followed  by  the  complete  expression  of 

iittack  of  typhoid  fever,  wliicli  was  of  long  duration;   and 

iurc   he   became  convalescent   two   of  his  children  were  laid 

«p  with  the  same  disease,  as  well  as  a  brother,  who  lived  at  some 

flistaiicc,   but  who  repeatedly  visited    bim    during  his  illness. 

^^pt  in  the  houses  of  these  men  no  fever  existed  in  that  part 

^*   the  country.     Further  most   interestitig   and  conclusive  ex- 

pies  are  given  in  Dr,  Bucld'*^  admirable  papers  published  in  the 

^«<^f  of  9th  July,   1859,    which    prove  beyond  cpiestion  tlmt 

^^yphoid  (intestinal)  fever  is  a  most  readily  communicable  dise.aae. 

A  ho  facility  for  propagation,  however,  seems  to  be  modified  under 

I^HliHilai*  circumstances  of  sciison,  place,  and  habits  of  life ;   in 

otlitir  worilSi  the  propag^ition  of  tlio  disease  requires  some  special 

c'^nditions,  which  may  be  said  of  the  whole  class  of  communicable 

Jiseaaea, 

2.  TLe  diseaae  having  once  occuiTed,  the  patient  is  protected 
from  a  second  attack.    The  specifio  nature  of  the  disease  is  thus 
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also  established,  for  the  fever  not  only  propagates  itself,  but  pro- 
pagates no  other  kind  of  fever — one  case  following  another  with 
the  same  constancy  of  specific  type  that  small-pox  follows  small- 
pox, or  measles  succeeds  to  measlea 

3.  There  seems  also  to  be  a  definite  period  in  which  the 
poison  is  latent  after  being  communicated — ^a  period  of  incubation, 
during  which  a  definite  interval  elapses  before  the  development 
of  the  fever  begins.  This  period,  according  to  Dr.  Budd's  expe- 
rience, seems  to  be  from  about  a  week  to  ten  or  fourteen  days. 
The  living  human  body,  therefore,  is  tlie  soil  in  which  this  specific 
poison  breeds  and  Tnxiltiplies;  and  that  most  specifixi  of  processes 
which  constitutes  tlie  fever  itself  is  the  process  by  which  the 
multiplication  is  effected. 

4.  Like  all  other  diseases  of  its  kind,  its  origin  is  unknown; 
and  the  first  case  in  the  series  of  each  of  these  outbreaks  men- 
tioned may  cither  have  been  casual  and  imported,  or  it  may 
have  been  due  to  a  rekindling  of  some  dormant  germ  left  from  a 
former  similar  attack. 

5.  ITie  virulent  part  of  the  specific  poison  by  which  the  disease 
is  communicated  is  doubtless  contained  in  the  diarrhoeal  dis- 
charges which  issue  from  the  diseased  and  eaxinthematous  boweL 
These  discharges  drying  up,  the  germs  of  disease  are  thus  pre- 
served as  effectually  as  the  ci-usts  of  small-pox  preserve  the  virus 
of  that  disease.  If,  therefore,  through  atmospheric  or  other 
agencies,  these  genns  obtain  access  to  the  living  body,  diarrhoea 
is  brought  about  in  the  usual  course  of  events,  and  the  com- 
mencement of  the  disease  thus  communicated  takes  place.  The 
discharges  from  the  bowels  of  the  person  so  infected,  which  are 
at  once  copious,  numerous,  and  liquid,  are  thrown  into  the 
water-closet  or  the  privy,  and  the  drains,  or  systems  of  drains, 
become  at  once  saturated  with  the  specific  poison  of  the  disease  in 
its  most  concentrated  and  virulent  form. 

Regarding,  therefore,  tlie  drain,  or  system  of  drains,  as  a 
channel  directly  continuous  with  the  diseased  intestine  of  the 
infected  person,  the  s])ecific  virus  of  typhoid  fever  may  be  pro- 
pagated amongst  healthy  persons  in  one  of  three  ways — namely, 
(1.)  By  percolation  tlii'ough  the  soil  into  the  wells  which  supply 
drinking-water  to  the  inhal^itaiits;  (2.)  By  issuing  through 
defects  in  the  sewers  into  the  air  of  the  inhabited  area;  or,  (3.) 
By  exhalation  through  the  aperture  of  small  ill-trapped  water- 
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eptacles  of  the  dis- 


BffiSKor  fjrivies,  which  are  at  once  the 
chai^gies  from  the  sick  and  the  dnily  resort  of  t!xe  herJthy. 

When  the  specific  poison  thus  issues  into  the  air,  the  €^7}iQ- 
»phere  geiiemttd  is  vminm^surably  more  likely  to  communic-ate 
tlie  iliseas^e  tlmn  that  whicli  immediately  suiTound!i  the  fever 
patients,  "  There  is  reason  to  believe,  however,  that  the  dura- 
tion of  the  period  of  ineubatifjQ  varies  con^ddenibly.  partly  with 
tho  Diitnre  of  the  medium  through  whicli  the  specific  poisoill 
Ends  admission  to  the  living  body,  partly  by  reason  of  the  con- 
ditions it  meets  with  there,  and  still  more  so  in  virlue  o/ 
ths  greater  m*  Ism  vniensUy  of  the  st(de  of  change  in  which  the 
pDiHon  itself  may  he  at  the  moment  of  its  reception."  Hence  the 
siiiiultaneaus  seizure  of  a  lar^c  niiinl>er  of  persons  within  a 
definite  interval  after  the  occurrence  of  a  single  case  points  to 
ficitae  one  or  other  of  these  modes  of  propagation.  Such  modes  of 
propagation  are  thus  the  exact  counterpart  of  what  hm  been  often- 
time-3  ol:>served  (especially  in  schools)  in  the  case  of  measles,  scarlet 
fever,  and,  in  ibrmer  times,  of  small-pox  also  (Da.  W,  Budd). 

PreTentive  Measures,  or  Heasures  for  Checking  the  Spread  of 
Typhoid  Fever.— The  measures  ahtjut  to  be  sj^wjcified  have  been 
made  public  through  the  writingB  erf  Dr.  William  Budd  on  tliis 
subject;  and,  jnyymded  tfiey  are  thorougkhj  and  e0ickntly  carried 
mit,  it  is  believed  that  the  recun^ence  of  typhoid  fever  may  be 
entirely  prevented 

To  enable  us  to  judge  of  the  extent  of  the  infection  to  be 
destroycfl,  there  are  two  elements  to  he  taken  into  account,— 
First,  The  amount  and  duration  of  the  intestiuid  discharge  in 
each  case ;  and,  Second,  The  number  of  cases  actuaUy  occurring. 
With  regard  to  the  tLt^t,  Louis  has  found  that  the  average  dura- 
tion of  the  alvine  flux  in  cases  of  typhoid  fever  is  fifteen  dajs  in 
mild  cases  and  tfmniysi^xi^  days  in  severe  cases.  With  regard  to 
the  second  point — namely,  the  numlwr  of  cases  occurring — the 
Reports  of  the  Registrar-Genfend  show  that  at  least  100,(M)U  to 
150,000  cases  of  typhoid  fever  occur  annually  in  England  alone. 
In  other  words,  **  ever-if  year  in  Entjland  more  than  100,000 
kuman  intestines^  diseased  in  the  tmy  already  described^  cordinue 
eci^h^foT  the  ^xiee  of  a  foTtnlght  or  thereafjmds,  to  discharge  upon 
itie  gmund  floods  of  liquid  charged  with  matters  on  whi-cJi  tlie 
specijie  poison  of  a  communicaUe  disea^  has  set  its  in^M  specific 
mart  (Blbd). 
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The  measures  recommended  for  preventing  the  spread  of  this 
fever  are  founded  on  the  power  of  chemical  agents  to  destroy- 
absolutely  the  material  which  contains  or  carries  the  specific 
virus  of  such  communicable  diseases.  Assuming  it,  therefore, 
to  be  certain  that  the  intestinal  discharges  in  t3rphoid  fever  are 
the  media  of  propagating  the  disease,  it  is  no  less  certain  that  by 
SUBJECTING  THE  DISCHARGES  ON  THEIR  ISSUE  FROM  THE  BODY 
TO  THE  ACTION  OF  POWERFUL  DECOMPOSING  CHEMICAL  AGENTS, 
THEY    MAY    BE    ENTIRELY    DESTROYED    OR    DEPRIVED    OF    THEIR 

SPECIFIC  VIRUS.    He  suggests  the  following  details  of  procedure: — 

1.  All  discharges  from  the  fever  patient  should  be  received  on 
their  issue  from  the  body  into  vessels  containing  a  concentrated 
solution  of  chloride  of  zinc. 

2.  Two  ounces  of  a  caustic  solution  of  chloride  of  zinc  should 
be  put  in  the  night-stool  on  each  occasion  before  it  is  used  by  the 
fever  patient 

3.  All  tainted  bed  or  body  linen  should,  immediately  on  it«* 
removal,  be  placed  in  water  strongly  impregnated  with  the  same 
agent. 

4.  The  water-closet  should  be  flooded  several  times  a  day  with 
a  strong  solution  of  chloride  of  zinc;  and  some  chloride  of  lime 
should  be  also  placed  there,  to  serve  as  a  source  of  chlorine  in 
the  gaseous  fonn. 

5.  So  long  as  fever  lasts,  the  water-closet  should  be  useil 
exclusively  as  a  receptacle  for  the  discharges  from  the  sick. 

The  Privy  Council  have  now  made  the  principle  of  this  method 
an  integral  part  of  their  "  general  memorandum  on  proceedings 
advisable  to  be  taken  in  places  attacked  or  threatened  by 
epidemic  disease,"  and  which  is  given  m  eodenso  at  page  220  of 
this  volume. 

Vague  and  untenable  notions  have  been  gathering  round  this 
subject,  particularly  in  relation  to  the  propagation  of  typhoid 
fever;  and  if  once  a  disease  of  this  kind  is  decidedly  proved  to  be 
the  result  of  a  specific  poison,  and  to  be  propagated  in  the  way 
just  described,  "  we  cannot  lielp  entertaining  a  doubt,"  says  Dr. 
Watson,  "  whether  the  disorder  in  question  really  dver  has  any 
other  cause."  Nevertheless,  other  causes  are  assigned  to  t)rphoid 
fever;  which  by  some  is  even  looked  upon  as  a  disease  developed 
out  of  external  conditions  alone.  In  reasoning  on  the  subject,  it 
must  be  remembered  at   tlie  outset  that  the   dissemination  of 
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typhoid  fever  by  a  apeeijic  poison  implies  precisely  wlmt  it 
implies  in  small-po%;  and  thut  it  is  proyided  for  in  tlio  same 
way — nanieiy,  by  the  multiplication  of  a  iqjecijtc  poison  in  the 
Uving  but  disuiised  body  Each  of  these  specific  poisons  (and,  bb 
we  have  already  seen,  they  are  nutaerous)  thus  multi|jly  in  the 
imme  way;  aiid  in  the  same  remai'kable  mediyni,  out  of  the  ^aine 
living  orgxinisma  of  the  human  frame ;  yet  each  of  these  seveiul 
poidODB  sets  up  a  series  of  chiinges  which  always  issues  in  the 
reproduction  of  its  own  specific  kind  of  disease,  and  no  other* 
Small-pox  give^  rise  to  stnall^pox,  scarlet  fever  to  scarlet  fever, 
measles  to  meaek-s,  and  so  on.  Herein  lies  their  specijicityt 
Sueh  being  the  doctiine  attempted  to  be  maintained  in  these 
pages,  the  theor)'  of  tlie  apontimeous  origiji  of  typhoid  fever,  or 
vi  any  other  specific  disease,  must  be  in  the  some  relative  position 
as  when  it  seeks  to  expbin  by  such  a  principle  the  propagation  of 
plants  and  animals.  These — uaniely,  plants  and  animala — like* 
wiae  at  least  two  diseases — namely,  s^yphiliB  and  smallr^^x—^vB 
certainly  now  known  to  propagate  only  by  the  hiw  of  continuous 
aueoessioB,  whatever  may  have  been  their  primary  source.  But 
the  hypothesis  of  spontaneous  origin  and  indefinite  propagation 
of  typhoid  fever  hiis  assumed  a  dcliiiite  form  of  expression  in  the 
doctrine  which  attempts  to  teach  that  typhoid  fever  is  often 
actually  caused  by  the  products  of  common  putrefaction — a 
doctrine  which  has  been  cleverly  embodied  in  the  nomenclature 
of  the  subject  by  Dr,  Murchison;  and  thus  a  degi-ec  of  precision 
and  permanence  has  been  given  to  the  opinions  he  has  so  al'ly 
advocated  in  a  volume  on  the  ConiiTiued  Fevers  of  Great  Britain 
— a  volume  which  is  unsurpassed  for  its  erudition  and  its  prac- 
tiavl  importance. 

The  term  "  pythogenetic  fever/*  or  fever  "  bom  of  putrescence,'' 
is  the  name  by  which  Dr.  Murchison  at  once  designates  typhoid 
fever  and  tlieoretictdly  implies  its  origin.  He  has  thus  r^jishly 
committed  Scieuee  to  a  hypothesis  of  a  highly  doubtful  natui^. 
Without,  however,  doubting  the  fact,  that  animal  and  vegetjible 
eiib>tane^  in  some  states  of  decomposition  have  the  power  of 
inducing  ill-health ;  and  that  there  is  now  acknowledged  to  l^e  a 
connection  between  putrid  stiites  of  the  air  and  the  prevalence  of 
pyaemia,  erysipelas,  pueiperal  fever,  and  cholera,  yet  there  does 
nut  seem  to  be  sufficient  evidence  to  show  that  any  of  these 
c£iu^es  can  produce  a  disease  which  is  of  so  specific  a  nature  as  to 
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be  maintained  and  propagated  by  a  s|>ecific  puison  genemted  in 
tlie  body  alone.     Undoubtedly,  the  stato  of  ill-hea!tb  induced  h 
the  decomposing  mateiiai  of  nigbt-soil  and  the  like,  doe^  produ^ 
a  state  of  tits  system  favourable  to  the  development,  not  alone 
typlioid  fever,  hut  of  many  other  specific  diseases,  such  as  chole 
dysentery,  yellow  fever,  and  the  like*     TIub  predisfiusitioii  to  sud 
disease-s  seema  to  be  exactly  analogous  to  the  preparation  of 
soil  for  seed.    Dr.  Carpenter,  also,  long  ago  showed  phyaiologieal]^ 
what  obser%*ation   has  since  confirmed — namely,   that  decayin] 
animal  material,   especially   nigbt-fioil,   seems   to   he   for    Bomi 
poisons  {e.  g.,  cholem  and  yellow  lever)   great  centres  or  fi 
where  the  specific  germs  or  poisons  are  able  to  multiply;  and  fti 
the  propagation  of  which  '^foulness  of  medium  is  indispensable. 
An   interesting   question   for   inquiry  is   thus  opened  up  as   to 
whether  the  germs  of  typhoid  fever,  cholera,  and  the  like,  coul 
be   made    experimentally   to   grow   or    increase  npcm    or    ahoi 
organic  matter,  just  aa  the  germs  or  spoi^es  of  many  fungi 
induced  to  grow  in  collections  of  manure  (Dr.  Laxkesti^r).     I 
such  eollections  on  the  earth's  surface  there  is  reason  to  believ 
that  germs  of  diseases,  like  cholera,  and  typhoid  fever,  and  yellow 
fever,  may  find  a  resting-place — that  thus  they  are  always  extant 
somewhere — although  it  may  be  only  now  and  then,  when  seaso 
and  other  conditions  conspire,  that  they  display  tlieir  full  pow 
as  epidemic  diseases.    As  such,  they  seem  to  oeour  every  no 
and  then  as  "mysterious  cycles,"  the  e^stenoe  of  which  we  admi 
hut  do  not  understand.      TIio  experiments  of  Dr.   Barker  O) 
cess-pool  air  prove  that  long  inhalation  of  an  atmosphere  cbai^ged 
with  tlie  gases  evolved  from  decomposing  organic  matter  is  cap- 
able of  producing  a  series  of  s^-roptoms  of  the  following  character 
—  namely,   increased  heat  of  skin,  thii-st,   irregular  and   feeble 
muscular  contraetions,  and  diarrha?a.     These  symptoms  continue 
80  long  as  the  person  is  exposed  to  the  influence  of  the  foul  aii 
but  when  the  cause  is  removed,  there  is  no  continuance  of  sjTnp- 
toras,  no  recuiTenee  nor  remittfincy,  but  a  tendency  to  recovery. 
No  communicable  disorder  is  induced.     The  poison  of  the  foul  »ir 
acts  for  the  time  as  chloroform  might  act,  and  so  soon  as  removed 
recovery  progressea 

Tlie  history  of  typhoid  fever,  whose  leading  features  have  beei 
described  in  the  previous  pages,  is  wholly  inexplicable  upon  thi 
"pythogenetic  theory"  of  Dr.  Murehison.     On  the  contiuiy,  it 
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empljaticxillj  the  historj^  of  a  specific  disease  generating  a  specific 
poison,  and  propagating  itself  bj  it: — 

"  Mutatis  mniaiKlis,^*  writes  Dr.  Budd,  "  it  is  the  liiatorj  of  mmU-pox^ 
it  IB  the  hirftory  of  scarlet /ever  j  it  is  the  liiHttn*y  of  malignant  cholera* 
Id  &11  these  specific  contagiotsi  we  meet  with  these  same  &lteniations  of 
^umher  aod  activity  ;  of  wide- spread  prevalence  in  one  place,  while  other 
ptaceB  liaitl  hy  remain  free  j  and  tiaally,  with  the  same  succeasive  inva-  ^ 
nioo  of  neighbouring  placesi  in  such  wbe  that  the  reigning  disorder— bo 
it  small*pox,  measles,  scarlet  fevery  intestinal  fever,  or  malignant  cholera 
^-often  only  begins  to  prevail  in  the  new  locality  whtni  it  has  already 
died  ont  in  the  old, 

"  It  is,  in  fact,  in  a  general  survey  of  this  kind  that  we  got  tho 
dearest  view  of  the  thread  which  really  connects  all  theae  circuni^^tances. 
There  is  plainly  but  one  thing  coystant;  that  is  to  gay,  &  specific  morbid  \ 
CAum — ^a  cause  which  is  neither  a  j>ernianent  product  of  the  soil,  or  air,  ' 
or  of  particular  seasons,  hut  which  is  aiisccptible  of  transmission  from 
|Jace  to  place;  which  breeds  as  it  goes,  and  then  again  tlies  out  or 
becomes  dormant,  without  leaving  any  mgn  to  mark  its  track, 

"There  is  onJy  one  thing  of  which  the.se  can  be  the  chanictoriatic^; 
anti  that  i«  the  specific  poison  which  is  bred  of  the  disease,  and  by  which 
the  disease  propagates,  and  which,  in  conimon  with  the  other  specilio 
poisons  perpetuated  hy  the  sjime  law,  possesses  all  these  properties* 

"  Thus,  when  we  come  to  scrntlnize  closely  this  course  of  the  fever, 
even  in  these  broad  relation t^,  we  are  again  broiight  to  recognize  that 
which  we  have  aheatly  proved  by  direct  evidence — namely,  its  essentially 
conta^oua  nature.  This  is  the  master  fact  in  its  bistoiy ;  the  fact  which 
govern*  all  the  rest/' 

But  wliat-ever  may  be  the  view  tbeoreticaUy  adopted  regai"ding 
either  the  origin  or  the  propagation  of  tjrphoid  fever,  it  is  satis- 
factory to  know  that,  pmctic^ll}^,  medical  ofEeers  Ciin  employ 
preventive  naensuves  which  (to  nse  the  words  of  Di\  Lankester) 
'*  will  cover  the  issues  of  Lotli  tlieorieR."  These  measures  have 
been  minutely  described,  and  if  they  are  universally  carried  into 
effect,  it  is  not  too  miicli  to  expect  that  this  fever  might  perhaps 
soon  beconiE?  extinct-  At  all  events,  with  the  facts  before  us, 
ii  is  unwarrantable  to  permit  the  great  bulk  of  what  escapes  from 
tbe  diseased  intestine  of  typhoid  fever  patients  to  be  let  loose: 
upon  society,  into  the  cess-pool  or  sewer,  or  on  the  dung-heaps,  J 
in  fall  possession  of  all  their  deadly  power,  without  being  first 
destroyed  in  the  way  that  has  been  recommended,  | 
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**  The  grand  fact  m  clear,"  writea  Dn  Paxkes,  "  that  the 
rence  of  tjqihoid  fever  \xnntM  aneciui vocally  to  defective  removnl 
of  excreta,  and  that  it  is  a  diseiuse  altogether  and  easily  [>re* 
ventible/'  lyfihoid  fever  ought  therefore  soon  to  disappear  from 
eveiy  return  of  diserise,  whether  in  mUitaiy  or  in  civil  life. 

Treatment  of  Ehiteric  or  Typkoid  Fever^^^Tlie  chief  indications 
treatment  are  to  reduce  temperature  and  subdue  vascular  excil 
ment  if  these  he  in  excess,  tn  restrain  the  diarrhoea,  to  stimiila 
the  nervous  system  when  neeessary,  to  obtain  a  free  action  of  thi 
kidneys,  and  to  influence  the   elimination  of  growth  from  the 
intestinal  glands. 

To  accomplish  the  first  of  these  indications  the  use  of  digii^il 
has  t)een  especially  recoramendeti  by  Wunderlich,  He  confide] 
that  it  decidedly  mitigates  the  febrile  sj^nptoms  which  are  pi 
ent  in  severe  cases  at  the  time  when  the  ulcers  begin  to  hi 
and  which  often  impede  or  prevent  recovery.  He  advocates  i 
use  in  the  severe  forms  of  the  fever  only,  especially  at  a  ti 
w^hen  most  danger  is  to  l>e  apprehended  from  the  violence  of 
fever  in  the  second  w^eek,  when  the  evening  temperature  is  at 
highest  (lOo"*  to  108''  Fahr.),  and  when  the  remissions  in  the 
morning  are  slight;  when  the  pulse  is  fi^equent,  110  to  If 0  or 
more.  In  mild  cases  it  is  supeifluoua  He  finds  that  tn  the  foi 
of  infusion  it  is  easily  absorbed  by  the  intestines  of  patieni 
Bufrering  from  fever;  and,  if  given  in  a  suitable  dose,  has  un 
marked  effects  in  subduing  the  rate  of  pulsation  and  in  redu 
animal  heat  Large  doses  of  the  infusion  should  be  given  withoi 
interruption  until  the  foil  efiect  has  been  obtained, — 

An  infttsion  of  fifteen  or  twenty  gmine  of  digitalis  in  eight  or  ten 
ounces  of  boilmg  distilled  water  id  ay  l>e  consumed  in  twenty-four  hours 
by  adult  paticiita. 

It  acts  more  rapidly  on  animal  tempemture  than  on  the  UearL 
For  the  first  few  da}^^  after  its  use  the  decreaae  of  temi^eratm^ 
is  rather  slight,  but  may  afterwards  become  considerable;  and 
after  it  ba^i  been  much  diminished  and  again  rises,  it  never 
attains  its  former  excessive  height  Tlie  ftiU  effects  of  the 
medicine  are  known  to  be  bronglit  about  if  the  tempenittire 
Induced  to  2"*  or  3""  Falir.  in  the  evening ;  and  the  action  of 
remedy  does  not  continue  beyond  one  day  ai'ter  it«  use  has 
discontinued-     The  diminution  of  the  puke  ia  alight  at  first, 


TRKATMEKT    OF   T»B   nURBUCEA    IN   TYPHOID    FETBR. 


419 


^^fmxTB  in  8ome  cases  on  the  second  day  after  tlie  remedy,  but 
mostly  on  the  third  day,  or  even  later ;  and  on  the  fourth  or  fifth 
day  after  the  medicine  has  been  commenced  the  rate  of  pulnation 
may  be  diminished  by  tliirty  to  forty  or  fifty  befits  within  from 
twelve  to  thirty-six  hours.  The  puke  may  continue  to  fall  even 
l>elow  its  normal  velocity,  and  thiB  reduction  of  pulsivtion  may  . 
last  for  seveml  weeks  in  succession.  If  the  velocity  of  the  puis© 
should  decrea^se  rapidly,  the  use  of  the  digitalis  must  be  discon- 
tioiied  at  once  (Arch,  thr  Heilkj  1SG2,  p.  116), 

O-dd  and  tepid  s[x>ngiug,  or  the  cold  affusion,  are  remediea 
■which  Dr*  Murchison  considers  deserving  of  fuHher  trial  for 
retlueing  the  pulse  and  temperature. 

To  restrain  excessive  diarrhcea,  lime  imter  ^inixed  tvifk  milk  in 
equal  parte,  and  taken  as  a  diink,  is  found  to  be  beneficial,  agree- 
able, refreshing,  and  nourisliing.  It  is  not  clear  that  the  diarrhoea 
utffjht  to  he  altogether  checked.  On  the  contrary,  Profe.'^sor 
Ciairdner,  of  Glasgow,  is  in  favour  of  the  French  practice  of  giving 
i^aline  laxatives  rather  than  astringents;  also  of  the  diligent  use 
of  enemata  to  unload  the  liowels  from  below,  where  anything  like 
aUJominal  distension  has  occurred.  These  enemata  may  be 
dimply  of  warm  water,  to  which  a  little  aniseed  is  added;  or 
tiie  a^mfcetida  enema  may  be  given. 

On  the  propriety  of  restraining  excessive  diarrhoea  there  can 
be  Qo  question.  Dr.  Huss,  of  Stockholm,  is  of  opinion  that 
the  diarrhcea  during  the  first  stage  ought  not  to  be  arrested,  but 
abated  and  mitigated  only  if  excessive.  If  it  is  suddenly  arrested, 
toeteorism  is  produced,  and  pains  in  the  intestines;  or  vomiting 
may  supervene,  with  cerel;*ral  symptoms,  and  the  febrile  phe- 
ttutii6naare  jncreased.  The  diarrhcea  is  tcjo  copious  or  excessive 
if  the  evacuations  exceed  four  or  tive  a  day,  being  of  considem^ 
ble  quantity,  and  fluid.  Such  evacuations  weaken  the  patient 
rapidlji  and  should  be  mitigated  by  mucilaginons  drinks,  such 
as  rice-water,  infusion  of  lintseeil,  decoction  of  aUhtwi  officinalis, 
or  ipecaeuanlija  in  small  and  relocated  doses.  This  latter 
remedy  retards  the  peristaltic  action  of  the  intestines,  and 
lessens  the  secretion  from  the  mucons  membrane.  The  dose 
must  be  regulated  bo  as  to  avoid  vomiting;  and  the  feeling  of 
nausea  which  is  apt  to  follow  the  first  dose  soon  disappears 
with  continued  U8e» 

Dr  Murchison,  on  the  other  hand,  agrees  with  the  late  Dr» 


420 


SPECIAL   PATHOLOGT — TTPBOID  FEVBB> 


I 


Todd,  who  writes  as  follows: — ^"  Eestrain  dia^rlla^aand  ]i£emoiThf« 
in  typhoid  fever,  und  when  you  have  fairly  locked  up  the  boweln 
keep  tliem  so.      PatiGnts  will  go  for  fottr  or  six  days,  or  even 
longer,     without .  suffering    inconvenienoo    from    this    state    ol^ 
constipation/'      Dr.   Hit^s  and  Dr.  Murchison  speak  highly  of 
the  Iwneiits  to  be  derived  from  the  mineral  acids— hydrocbloric 
and  s^iilphuric   especially.      Fwin   fifteeen  to   thirty   minima  n( 
the  dilute  acids  may  be  given  every  three  or  four  hours;  audi 
with    eiioh   dose   Dr,    Murchinon    recommends  half    a  grain  of« 
Quinine,  im  in  the  following  prescription  for  an  adult: —  I 

B*  Acid,  Sulph,  dil,  vel  Acid.  Hydrochlor.  dil.,  n^  xiL  ad  xxx.        ^J 
Qui  nice  Bulph.^  gr.  |  ad  gr.  i.  ^^H 

Syrup  Aumntii,  Jtsa  ^^^ 

Aquffl  Carut,  tid  |l    Fiat  bau^tui^  3£  vel  Ai,  bora  sumendua.         I 

(MURCHISOS.)       I 

He  is  of  opinion  that  if  there  he  more  than  two  motions  in  tlie  I 
twenty-four  hours,  with  marked  prostration,  that  astriugx^uts  ■ 
should  he  had  reoonrse  to.  A  stareli  enema,  containing  from  ten  ■ 
to  twenty  drops  of  laudanum,  sliould  be  administei-cd  towards! 
evening,  and  recourse  may  also  he  had  to  the  following  dnmght:—  ™ 

B-  Acid.  Sulph.  Aromatj  ttl  xxx. 

Liq.  Opii.  Sedativ.  (Battley),  ntiii* 

Aq.  Menth.  Pip,  ^ir^  misce.  J 

Fiat  haustus,  4ta  vel  Gt^  qiiaque  hovi  atimendus  (MurchIsok).  " 

If  the  mineral  acids  are  not  tolerated  by  the  stomach,  acetate  oL 
lead  is  worthy  of  trial,  in  doses  of  two  or  three  grains  in  soluiionl 
every  four  or  six  hours,  with  or  without  an  eighth  of  a  grain  of 
morphia  (SIubchison).  . 

Alum  dissolved  in  gum,  to  the  amount  of  twenty-four  grains  ifl 
a  day,  which  may  he  increased  to  one  dnichm,  is  best  given  in  tbfl 
form  of  alnm  whey,  prepared  by  adding  one  draclim  of  alum  to  w 
pint  of  boOing  milk,  and  then  straining.  Two  ounces  may  V)0_ 
given  after  each  motion  of  the  bowels  (Fouquter,  McBcmsoN), 

A  seidJitz  powder  may  sometimes  check  excessive  dianlio^a,  >ii 
altering   the   seci^tions,  and    is  especially  beneficial  if  there 
much  meteorisni  (Trousseau,  Murchtson). 

The  question,  therefore,  of  checking  excessive,  or  enconn^in^ 
moderate,  diarrhoea  is  one  which  requires  the  c^ireful  study  of  eaei 
particukr  case;  and  my  experience  in  the  treatment  of  t^^hoi^ 
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fever  leads  me  to  recommend  rather  the  restraining  of  excasaive 
diajxhcea  than  encouraging  the  action  of  the  bowels.  The  French 
practice  of  giving  saline  laxatives  is  not  a  safe  one^  and  if  tlie 
action  of  the  boweU  is  deemed  desirable,  enemata  will  be  found 
sufficient.  Kitratt^  of  silver  in  doses  of  one  to  tln^e  grfiinB,  made 
into  a  pill,  and  taken  every  six  or  eight  hours;  or  sulphate  of 
capper  in  doses  of  a  quarter  of  a  grain  similarly  given,  are  rerae- 
dies  most  useful  in  the  diarrhoea  connected  with  atonic  ulcers, 
after  the  fourth  week  of  the  disease  (Bell,  Murchison). 

If  meteorism  or  tympanitis  prevail  from  the  accumulation  of 
air  in  the  colon,  it  may  sometimes  be  relieved  by  the  pasaage  of  a 
long  stomach-pump  tube  by  the  anus,  as  far  up  the  colon  as  it 
can  be  made  to  go  easily* 

With  regitrd  to  etimnlation  of  the  nervous  system,  it  is  nrat 
decided  how  far  alcohol  is  beneficial.  The  fever  eventually  is 
attended  with  much  exhaustion,  and  is  often  protracted,  yet 
typhoid  fever  does  not  seem  to  beiu*  stimulation  so  well  as 
typhus.  The  tendency  to  prostration  is  the  only  indication  for 
its  use;  but  its  use  nuist  not  be  persevered  in  if  the  puke  is 
qmekened,  t!ie  hectic  flush  made  more  manifest,  the  tongue 
made  drier,  or  if  delirium  supervene  after  its  use.  Food  and 
*fustenance  are  the  real  preventives  of  delirium,  and  the  best 
atimulants  to  the  nervous  system  when  necessary*  With  regard 
to  the  maintenance  of  ft-ee  action  from  the  kidneys^  it  is  to  bo 
observed  tliat  so  long  sm  the  excretimi  of  urea  and  uric  acid  ia 
abundantj  no  diuretics  are  necessary-,  but  whenever  the  amount 
of  the  solids  falls  greatly  (which  can  be  known  at  once  with  sufli* 
cient  accuracy  by  a  com]*arison  of  the  urine  passed  in  twenty- 
fi>ur  liours  with  the  specific  gravity),  means  must  be  taken  at 
once  to  increase,  if  possible,  the  urinary  elimination.  The  wann 
fiatk,  with  repeated  small  doses  of  the  alhilins  carhonatm,  or  of 
the  nihuU  or  hltariratc  of  ijotash^  will  often  effect  an  increased 
elimination,  (Pahkes,  I  c) 

To  accomi>li>)h  the  la^st  indication — namely,  to  influence  the 
elimination  from  the  intestinal  glands,  by  direct  local  action  on 
the  intestinal  membrane— Wunderlich  esfjecially  ailvocates  tlie 
use  of  calomel,  if  it  can  be  given  before  the  ninth  or  tenth  day. 
Dr*  Parkes  is  also  of  opinion  that  it  is  extremely  useful  at  tliis 
period.  The  late  Dr,  Anthony  Todd  Thomson  used  to  give  it; 
and,  from  the  observation  of  many  cases  under  the  care  of  this 
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physician,  as  well  as  from  his  own  experience^  Dr.  Parkes  con- 
siders that  calomel  is  a  medicine  to  be  strongly  recommended 
in  typhoid  fever.  But  it  must  not  be  given  later  than  the  tenth 
or  eleventh  day;  and  at  no  time  in  large  doses. 

One  or  hw)  grains  twice  a  day  is  enough,  although  Wunderiich 
gives  one  to  five  grains  twice  daily;  but  five  grains  is  considered 
by  Dr.  Parkes  to  be  too  large  a  dose. 

Dr.  Wood,  of  Philadelphia,  bears  testimony  also  to  the  benefit 
to  be  derived  from  mercury  about  the  seventh  or  ninth  day  of 
the  fever.     He  believes  "  it  tends  in  some  degree  to  arrest  the 
progress  of  the  disease  in  the  glands  of  Peyer,  and  to  promote 
resolution  of  the  inflamed  patches.     He  prefers  minute  doses  of 
the  blue  pill  mass — a  grain  every  two  hours — till  the  mouth  is 
slightly  afTei^ted,  associated  with  small  doses  of  ipecacuanha^  when 
the  stomach  is  not  irritable.     The  beneficial  effect  of  this  combin- 
ation is  shown  by  the  tongue  becoming  moist,  the  skin  rebuked, 
and    the    s^-mptoms    generally  being   ameliorated.      Dr.   Wood 
recommends  twelve  grains  of  Uue  pill  ma^  to  be  combined  with 
two  grains  of  ijtecaeumilta  }x^u\ler,  with  two  grains  of  opium 
powder;  and  the  whole  being  divided  into  twelve  pills,  one  may 
be  taken  cveiy  hour,  or  every  hour  and  a  half,  or  every  two 
bourse  y^Ptyadive  o/^fedicine,  vol  L,  p.  345,  4th  edition). 

Calomel  is,  however,  o^ntra-indicated  if  the  diarrlicea  is  exces- 
sive, or  if  there  should  lie  excessive  pains  in  the  bowels,  with 
early  and  violent  metei.«rism.  It  is  also  not  proper  to  be  given  if 
the  ci^ndition  of  the  {vitient  is  aniemic,  or  if  there  is  a  decided 
hx'morrhagio  diathesis.  If  the  fin«t  dose  is  vomited,  the  adminis- 
tration  must  W  T\']>eatetl  Calomel  has  no  direct  efiect  on  the 
pulsstion  or  respiration,  nor  on  the  cenebral  functions;  but  its 
beneficial  intluonoe  is  veiy  decidedly  appreciable  by  the  modifi- 
cations of  t«?ni}vniture  which  it  induces,  and  which  have  been 
alrv^dy  n^^cicvd  at  i>ag^*  39± 

No  ^^i'nerhl  rules  can  K^  laid  down  to  guide  the  treatment  of 
the  intorcumf nt  phonomena  or  accidents  of  the  ^^b^aoj*^ 

AKi.>niinal  pddns  and  meteorism  may  be  relieved  by  mustud 
pt^^/.:^v#.  or  tuq^ntine  ^vj<j»  may  l^e  a{^lied,  followed  by  simple 
hx^t  v^tter  tomesiiaitions.  After  these  remedies  have  been  iised» 
<N^Ia  w^tor  cv>iiipre:^w$  over  tLe  abdomen  tend  to  lessen  the 
torsi%vn  arvii  th^  ^mr^in^  in  the  intestiness  and  to  ^miniiA  the 
tieiHicrr«etf<s  v>n  r-ressure,      Tt.^v   cc^untenct    the   indination  to 
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iaeteomm,  and  lessen  excessive  diarrhcea.  Dr.  Huas  believes  also 
that  the  ulcemtions  in  the  ikam  are  prevented  from  spi'eadiiig ; 
and  that  perforations  of  the  intestine  have  been  of  much  rarer 
occurrence  since  he  commenced  to  use  these  compresses.  The 
compters,  after  beiog  soaked  in  v^arm,  but  not  hot  water,  is  well 
wrung,  and  applied  60  as  to  cover  the  whole  abdomen;  and  it 
must  be  changed  two  or  three  times  a  day,  according  to  its 

'  tendency  to  dry.  The  compress  ia  composed  of  four  ^  to  eight 
double  iblds  of  coarse  linen,  and  is  to  be  hiid  over  the  wholtj 
&bdomeB,  and  afterwards  overlaid  with  a  cover  of  oiled  skin  or 

;  India  rubber  stuff,  to  prevent  too  rapid  evaporation.  The  com- 
press should  fit  as  closely  as  possible,  and  care  must  be  taken  that 
it  be  not  displaced,  otherwise  air  enters  between  the  skin  and  the 
compress,  so  that  cold,  instead  of  a  moist  heat,  is  produced* 
The-se  compresses  may  remain  untouched  as  long  as  they  are 
moist  and  warm ;  and  they  may  be  employed  on  the  chest  as  well 

;  AS  on  the  abdomen,  should  capillary  catarrh  or  pneumonia  super- 
vene- 

Hsemorrhage  from  the  bowels,  partly  fluid  and  partly  in  clots, 
evacuated  with  the  stools,  is  a  symptom  of  grave  import;  and  the 
urgent  aim  of  treatment  is  to  arrest  the  bleeding.     Huss  found 

^^le  migav  of  lead  most  serviceable,  adminiBtered  by  the  mouth, 

Hbd  also  by  clystera     By  the  mouth,  two  gi-ains  may  be  given 

■every  half-hour,  and  even  eveiy  quarter  of  an  hour;  and  it  is  beat 
pven  disisolved. 
Twenty-four   grains    of   erysiullized    acetate    of  Imd    being 

,  diiiaalved  in  one  drachm  of  dilute  acetic  acid,  to  which  six  ounces 
of  distilled  UKtter  is  added,  a  i^ible-apoonful  of  this  solution  may 
be  given  every  half-hour  At  the  same  time  a  clyster  may  be 
adBiiiiistered,  composed  as  follows:— Ten  to  fifteen  groins  of 
acetaie  ofletid  are  to  be  dissolved  in  four  f>nnces  of  dial  tiled  water 
(warm),  to  which  twenty  or  thirty  drops  of  tincture  of  opimn 
may  be  added  \  and  the  administration  of  such  a  clyster  may  be 
repeated  in  four  or  six  hours  if  i*equired.  Pieces  of  ice  may  also 
be  swallowed  now  and  then;  and  even  cmshed  ice  may  be 
applied,  enclosed  io  a  bladder,  over  the  abdomen. 

If  bleeding  from  the  no.se  is  not  arrested  by  the  use  of  vinegar 
And  cold  water  injected  up  the  nostrils,  nor  by  the  use  of  cold 
water  compre^es  applied  to  the  nose,  plugging  by  the  posterior 
imvm  must  be  had  recourse  to. 
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Turpentine  is  a  most  valuable  remedy  in  hsemorrhagesy  and 
in  the  stage  of  ulceration.     It  was  originally  recommended  by 
Dr.  Graves,  and  is  highly  spoken  of  by  Dra  Huss,  Wood,  aod 
Murchison.      It  may  be  given  in  all  cases  where  the  tongae  is 
dr}"^;  and  when,  "instead  of  cleaning  gradually  from,  the  edges 
and  tip,  it  often  parts  with  its  fur  quickly,  and  in  large  flakes— 
generally,  first,  fit)m  the  middle  or  back  part  of  the  sur&ee,  which 
is  smoot]^  and  glossy,  as  if  deprived  of  its  papilbe.     There  is  also 
gonenilly  an  increase  of  the  t^-mpanitis,  and  the  ulceration  of  the 
ileum  seems  to  be  attended  with  great  diyness  of  the  tongoe." 
X!^ndor  these  circumstances  Dr.  Wood  gives  the  oil  of  turpentine 
in  doses  o(  five  to  twenty  drops  everj'  hour,  or  every  two  bonis. 
It  is  best  adminL«;tered  in  an  emulsion  with  gum  arable,  lofif 
sugar,  wator  (W<>od\  or  in  an  emulsion  with  the  yolk  of  an  egg 
and  honey  or  mucilage  ^Hrss\     Amelioration  of  the  symptoms 
may  K^  ol«5er\'e;l  in  twenty-four  or  forty-eight  hours — the  tongue 
Inwming  more  moist,  and  covered  with  a  white  fur — distension 
of  the  aWomen  ce^isos  to  prf»^-i?s.  and  after  a  time  diminishesi 
The  us^e  of  the  oil  should  In?  continu€*d  under  these  drcumstanoes; 
but  the  d>.kse  <houM  l<e  gradually  diminished. 

Tx'rtfdt  and  ^I'linulih^tM  may  l^e  aba^Jutely  essential  oo  account 
«  f  debility  attending  the  advanoed  ^tage  of  the  distAse,  generally 
aKiut  the  thirvl  w^-ck.  When  the  pulse  is  slow  and  feeble,  the 
skin  t^1^'l,  the  t^-n^e  and  teeth  encni^u-d  with  dark  8ordes,ai 
an  advanv\d  j^i-ri-i  ^'f  the  fever,  then  stimulants  are  obvioudy 
ntx-^t-ss-in'  E;::  oven  when  the  pulse  is  feeble,  but  yet  frequent, 
an\l  the  >k:ri  bc'i.  >iiiiiuknis  are  even  then  known  to  be  of 
i^?nit.v:  V'lit  it  is  Tjeoessazy  v.i  administer  them  with  great 
otjiuiivO,  Ara.i  U'  wAK-b  :Le  eSkis  ocv3::>iani3y  and  closely.  K  tbeir 
13^^  is  f:'jr:i  i;-  iu^iiit  tie  L«.x  of  the  skin,  and  to  increase 
lije  irivpti-.y  .f  \hv  juisr,  aui  v>  ag^vate  the  delirium  or 
s4,ir».«r.  ::  i<  iJs-.n  Dr^cvsssijy  u*  5:u55»eDd  their  use:  They  are 
kii-wn  v>  t»e  3.::^^  ^^i.o  sterriv^.  however,  if  they  lessen  the 
:S*:>.-:5rv  ^c  Thf-  T.u:?*r  fcr.i  i:>:7ira?*e  its  follneas  and  strength, 
::'  ir-f  NK.r:  Vx>.«ii»*f  ;•:»..!  lzji  iD;«i«t.  and  if  the  delirium  is  sab- 
,■:.::».:  c  r.'>.o:ri.ac^l  i*ii£  cs:»t*.d!il:y  if  rrfresiing  sleep  be  procared 
i':  %^  v*-.  r:\r"-  ^!fi>3s  tbr  -art*  x  wii*e  wLey.  f«^pand  by  adding 
•        ».       *•   -;*  ,.r».o  ?*'.?—•/    ••T/.f  1.:.  ztTK'  c\iafi§  oj   boiling  mitt, 

v;*  '*:.i>  ji  *j.*:u;->cm.c-::-1  .c  rj:i:ie  imt  l*  given  ereiy  hour  or 
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every  two  horn's.  If  the  strength  ia  greatly  reduced,  it  may  be 
neceasjiry  to  give  pure  "wine  or  brandy ;  or  even  sulphuric  or 
chloric  ether  in  cases  of  great  prostration*  Opium  is  also  a  useful 
stimulanl  It  may  be  gii^en  when  the  pulse  is  not  full  nor 
strong,  and  when  cerebral  symptoms  do  not  exist  In  the  later 
f^tages  it  may  be  g^iven  in  doses  of  half  a  grain,  or  a  grain,  every 
four,  six,  or  eight  hours.  It  is  known  to  be  acting  beneficially 
when  it  promotes  sleep,  subdues  ner%^ou3  excitement,  and  induces 
gentle  perspifatioD.  Carbonate  of  ammonia  is  objectionable,  as  it 
loay  hiitatc  the  bowels  and  increase  the  diarrhoea. 

The  diet  is  of  the  utmost  importance  to  be  attended  to  in  cases 
of  typhoid  fever  from  the  very  commoncement  of  the  disease. 
It  ought  then  to  be  both  food  and  drink  combiued,  in  the  form 
of  a  light  nutritious  liquid.  Barley-water,  rice-water,  toast  and 
water*  thickened  more  or  less  with  solutions  of  tapioca,  sago, 
ttrrow-root,  tfw  juice  of  sweet  fruits,  or  the  veiy  soft  puJp  of 
fruits,  or  the  pure  jelly  of  ripe  fruits;  but  fruit  in  its  crude 
state  is  to  be  strictly  withheld.  It  is  necessary,  as  a  rule,  to 
give  food  at  certjiiu  intervals  and  in  certain  quantities,  A 
wioe-gkLssful  should  be  given  at  legist  every  two  or  three  hours, 
according  to  the  state  of  digestion  and  the  demauds  upon  the 
strength  of  the  patient  It  may  be  that  the  patient  is  unable  to 
Bwallow,  from  the  dry  and  shrivelled  i^tatc  of  his  tongue.  Before 
ofieriDg  him  iood  or  drink,  therefore,  the  nurse  sliould  put  a 
tea*spoonful  of  lemon  juice  and  water  into  his  mouth.  She  must 
ilien  wait  a  minute  or  so,  until  the  fur  upon  the  tongue  and 
mouth  is  softened  and  moist,  after  which  the  patient  will  often 
drink  or  Uike  his  food  with  ease.  Milk  in  small  quantities 
frequently  repeated  will  be  found  an  excellent  diet;  and  animal 
broths  and  jellies  may  ultimately  be  given, 

Tlie  utmost  caution  is  necessary  as  to  diet  and  aperients  during 
convalescence;  Jird,  as  to  opening  the  bowels,  castor  oil  or  simple 
enemata  are  the  only  means  which  should  he  resorted  to; 
mcondh/,  as  to  diet,  no  flesh  meat  should  be  allowed  till  at  least 
seven  days  after  all  the  febrile  phenomena  have  pa,<ised  away, 
and  the  food  should  be  as  free  as  possible  of  excrementitious 
matter.     Malt  liquoi^  should  not  to  be  taken  before  food. 
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TYPHUS  *  FEVER— Ftfiri*  Tifphm,  ^^ 

Deflnition, — A  coiithiued  fever,  attended  witli  sluggwknesa  of 
intellect  and  Cinifusimi  of  tliought,  followed  avd  aecompanied  6yJ 
mn  erntptio'n    mi  the  skin,  of  a  rubeolokl  ckanxder,  apjm^trhif^ 
ge-'ncjully  fmm  the  fifth  to  (he  eighth  day,  at  first  sUgktly  elevuledA 
and  dmippearing  on  pressure,  htit  after  the  second  day  permstcntJ 
and  "tmiuiining  persistent  for  eleven  07*  timlve  day.%     Langnorl 
and  weariness,  prominent  fiwn  tht  fvrM,  gixidually  pasa  iuta\ 
dupidity,  oblivion,  and   complete  proatixdion;    whldt^  tn  stillX 
mo7'&  extreme  cases,  pass  into  eoninole nee,  stupor,  and  soviet i'imes] 
coma,  tchefi  prosimtion  becomes  profaund.      The  disease  may 
temiina^e  favourably  froni  the  tkiiieenth  to  Urn  mve7iteentfi  day, 
the  amrage  dm*ation  of  the  attack  being  about  timHty-mie  tiays 
If  the  disease  prmm  fatal,  it  is  generally  betiveen  the  twelfVi  andl 
tfis  twentieih  day,  leaving  7w  specifia  lesion  beyond  kyperceniia^ 
softening  of  the  heart  and  contt^ctile  fibre  sirud,UTea^and  oiro^ki 
of  the  bndn. 

Historical  Notice,^ — Tlie  first  authentic  accounts  of  tj'phuB 
fever  are  to  be  found  in  the  early  British  chroniclea.  It  is 
described  as  having  spread  in  our  couits  of  justice,  giving  rise 
to  what  was  termed  "  the  black  assises  "  The  last  black  assijses 
happened  at  the  seaaions  of  the  Old  Bailey  in  1756»  when'  the 
lord  mayor,  two  of  the  judges,  and  several  eminent  persoiM  died, 
infected  by  the  prisoneiu  Tliis  fever  has  had  many  popular 
appellationa,  having  been  known  as  the  jatl  fever^  ko^Ual  fsf^trA 
ship  feve7\  putrid  f^er^  biuin  fever,  bilious  fever^  spotieil  fever^^ 

*  As  tliB  tenn  typhua  in  very  yimoiialy  uaetl,  und  soTDetitnea  iraguely,  it  it  I 
necessary  to  ¥tate  preciaely  the  meaniug  of  the  worH,  This  i:aiiiiot  fee  mDre  dearly,  1 
dktiDctly,  and  concisely  expresaed,  th^m  in  the  words  of  Br.  Wood, 

The  disease  now  defined  ia  somotimes  called  ftf/iftus^  and  eometim^s  i^pku*  f^v^r^ 
In  the  lint  instance  the  term  m  osed  *^  fliib*taritively,  in  the  latter  adjectively.  Just 
as  we  say  ship  fever,  jail  fever^  &c.  But  a  state  of  sjatem,  identdtr^il  or  doeelj 
analogous  with  that  which  characteri^ea  t^kuM  fever,  is  freqtieiitiy  met  with  in 
other  febrile  diseases,  as  a  mere  incidental  accompaniments  To  this  morbid  state 
the  epithet  typhan^  or  (ypkotd  is  applied,  the  latter  being  preferred  to  th^  fanner 
when  it  is  iiiahetl  to  imply  resenil>knce  only,  and  not  sameness  or  identity,  Thos 
we  8i>eak  of  a  typhous  or  a  tj-^phoid  condition  of  remittent  fever,  yellow  fever, 
Bmall-ix»x,  measlefi^  pneumonia,  dysentery,  or  with  greater  brtrity,  l^pAotw 
pHrutiwniat  ttfphiWii  dtfj^entsiy.  This  latter  phmseology,  hoMover,  gf^nereUy  itnplkii 
a  more  thorough  ineorjKiration  of  the  ttfphoid  ttemejH  with  the  pritiei(wl  aOTectionJ 
than  tijphoid  pjirtimoHta  or  typfmtd  dysent^riff  which  murt^Iy  implies  a  i^ssenililAnotJ 
to  the  typhous  state  oc^surring  in  the^  diijoasea.^'  I 
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petechial  fever,  campfemr.  W^  are  indebted^  however,  to  Priugle 
and  t^j  Foi-dyce  for  having  shown  that  these  supposed  diftcrent 
feveis  are  identieallj  the  name,  and  have  no  such  estieiitial  differ* 
ence^s  UB  to  eomititute  them  distinct  genera,  m 

Typhus  fever  m  the  gnind  scourge  of  armies  in  temperate 
cHinatei^JuBtaschoIeniandyellow  fever  have  been  the  deBtrut^tive 
agents  in  the  ti'opiciJ  wars^  (Patkea  "  On  the  Causes  of  Sickness 
in  English  Wans,**  Journal  of  Royal  Unikd  Seriiee  Indiiuiion^ 
vol  vi.)  Wherever  men  are  cloaely  crowded  together  in  ill- 
ventilated  nnwliolesome  dwellings  typhus  is  sure  to  appear.  It 
has  often  pasised  from  the  anny  to  the  civil  population,  and  has 
thua  dii>:peopIed  towns  and  even  great  districts  of  countiy.  But  ■ 
its  ravages  in  the  English  anny  iiave  never  been  comparable  to  I 
tiiose  which  have  occun^ed  in  foreign  forces,  as  the  statements  oh 
Mnrehison  and  Parkes  fully  demonstmte  :^ — "In  the  year  1489  no 
fewer  than  17AHH)  of  the  troops  of  Ferdinand,  then  besieging 
Granaiia,  were  destroyed  by  a  spotted  fever,  to  which  the  SpaniardBi 
applied  the  same  name  that  they  afterwards  gave  to  typhus.  In 
1552  a  petechial  fever  devastated  the  army  of  the  Emperor  Charles 
v.,  during  the  siege  of  Metz.  In  1556  the  notorious  ^  MoAms 
Hwrtii^iriciiB  appeared  in  Hungary  in  the  anny  of  Maximilian  11^ 
Slid  thence  spread  over  the  whole  of  Europe"  (MUECHISOK,  L  c,  p. 
21).  **In  lfj20  the  Bavarian  army  in  a  few  months  lost  in 
Boheniia  not  less  than  ^0,000  men  from  spotted  typhus,  and  the 
disease,  being  carried  into  other  parts  of  Germany,  obtiiined 
the  name  of  'the  Bohemian  disea^^e,'  In  1628  and  1632  the 
Swedish  aiTny  under  Gustavns  Adolphns  carried  typhus  into 
Korthem  Germany,  and  the  population  was  so  destroyed  that» 
fifty  or  sixty  yeara  later,  villages  were  left  without  inhaLit^ints, 
(PabKES,  L  a)  In  the  spring  of  1643,  while  the  Earl  of  Esses^ 
WHi;  besieging  the  town  of  Reading,  this  disease  broke  out  in 
the  army  of  the  Parliamentar}^  General,  and  in  the  garrison  com- 
manded by  Charles  I.:  it  was  communicated  to  the  inhabltfints 
of  the  smrounding  country,  and  praved  veiy  fatal,  (MuECHIsoN, 
I  c.)  The  wars  of  Louis  XIV.  were  always  followed  by  this 
diaeaae,  and  the  losses  of  the  French  army  were  enormous 
(PiiaKEB).  In  1709-1800  an  epidemic  of  typhus  occurred  at 
Genoa,  when  the  ganison  was  besieged  b}^  the  French,  and  half 
famislied;  and  the  French  army,  during  their  retreat  from  IttJy, 
communicated  fever  to  tlie   inhabitants  of  fifteen    towns  and 
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villages  whem  thej  halted  on  tlie  route  (Fobere).  It  wtm\ 
during  the  fii-st  fifteen  years  of  the  present  century  that  the 
gi^eatest  ravages  of  typhus  have  been  recorded,  esj^ecially  in  the 
armies  of  Napoleon,  and  among  the  population  of  tbe  countriea 
whieh  were  the  seat  of  war.  It  always  became  developed  iindCT 
oircumstanees  ot  misery  and  privation,  and  was  partictilarijl 
prevalent  and  fatal  among  the  inliabitants  of  besieged  citie-s— ali 
for  example,  Saragossa  and  Toi^u,  Dantzic  and  Wilna,  in  180a 
—and  which  told  with  i^uch  awful  severity  upon  the  faminlieiP 
French  troops  during  the  retreat  from  Moscow  in  1812  and  1813 
fMuECHlsoN).  When  Sir  John  Moore  s  army  landed  from 
Conmna,  typhus  became  epidemic  in  the  military  hospitals  in 
the  south  of  Eugland  (Cheyne,  Duh  Hosp,  Ikport,  voL  ii.,  p.  3). 
In  May,  1812,  the  Bavarian  array  serxing  among  the  French 
numbered  28,000  men;  in  Febmary,  1813,  there  were  only  2,250 
men  under  arms.  The  great  destroyer  was  t}^hua.  In  August, 
1S13,  the  fii-st  Prussian  array  consisted  of  37,728  fighting  men, 
having  lost  16,000  men  by  the  sword,  and  10,000  men  by  disesae^ 
almost  entimly  typhus.  In  Mayeuce  alone,  of  6U,000  Frencl 
troops  composing  the  garrison  In  1813-14,  there  died  of  typhus 
six  months  25,000  men  (Murchison,  p.  224).  The  last 
ravages  of  typhus  in  armies  which  attiucted  public  attention  werrf 
those  which  occurred  in  the  French  and  Russian  armies  in  the 
Crimea  during  and  after  the  capture  of  SeljastopoL  Typhus 
had  prevailed  in  the  winter  of  1854-55  amongst  both  the  English 
and  French  troops;  but  in  the  following  winter  it  was  mainly 
confined  to  tbe  I*>eneb  and  Russian  armies.  In  tlie  spring 
1S56  it  was  computed  that  more  than  17,000  men  of  the  Fren 
fiirc^s  perished  in  less  than  three  months;  and  the  high< 
authority  stivted  that  the  safetj^  of  the  whole  French  anny  ws 
endangered  by  the  outbreak  (Parkes  and  MuRCHlsoK), 

According  to  Dr.  Parkes,  typhus  fever  occupies  the  fourth  plai 
among  the  causes  which  have  produced  disease  in  the  British 
army,* 

*  These  causes  Dr.  Parkes  arranges  aa  Sallows  t-^ 

h  A  defective  covunie^riat,  eni^eciBlly  as  to  food  and  treak  re^UMe^  c^rmsng 
diseases,  but  muiiily  pr^spoaiiig  to  mauy  more — e.  ff.^  matig^jyit  raalafious  fer^f^ 
scurvy,  and  liloody  flux.     Carthagena,  1741 ;  Eurmah,  1824;  CHna,  1840.  ■ 

2.  Undertaking  mlLitary  operations  in  an  unheidtby  Bite,  and  irith  an  llnll(^ftltlafl 
seaadQ  impending.  Carthagena,  1741 ;  San  Doruingo,  i796 ;  Wtdclieren,  1747 ;  JavM 
181 1;  Amflrican  War,  1814;  Bulgaria,  1853-54.  ■ 
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Phenoxueiia  aud  Symptoms,^ — Typhus  fever  attsLcks  persons  of 
both  scxe^s  and  of  all  ag€s,  from  (^al^y  infancy  to  extreme  old 
age,  and  its  advent  h  somewliat  sudden 

After  a  longer  or  shoiier  duration  (generally  a  few  days)  of 
unpleasant  sensations — in  whicli  genei-al  soreness,  imeasiness,  and 
fiitigue  without  cause,  loss  of  apptjtite,  and  disturbed  sleep,  are 
the  prominent  phenomena — the  disease  begins  and  advances  gradu- 
ally. It  is  not  possible  in  all  instances  to  fix  the  precise  time 
of  the  commencement  of  the  attjick ;  but  in  the  majortty  of  cases 
the  patient  ia  seized  with  chillineas,  which  sometimes  amoimts 
ta  a  rigor,  usually  followed  by  heat  of  skin,  and  occasionally  by 
BWeatingj  pains  in  the  back  and  limbs,  and  frontal  headache, 
Thia  headache  Is  a  constant  symptom,  which  ceases  usually  about 
tlie  tenth  day,  and  always  before  the  fourteenth.  During  two 
or  three  days  the  chilliness  and  rigors  occur  at  irreguhir  intervals. 
The  patient  alternately  hovers  over  the  fire^  or  desires  t€  move 
from  it;  and  although  the  skin  at  the  time  may  be  felt  hot  and 
bomiog,  he  e^till  lingers  near  the  fire-place,  and  yet  again  soon 
cum  plains  of  the  heat  of  the  n^om ;  so  that  he  feek  when  near  the 
fire  hot  and  oppressed,  and  when  away  from  it  chilly  and  uncom- 
fortable. Loss  of  appetite,  and  more  or  less  thirst,  exist  from  the 
first;  the  tongue  is  white,  large,  and  pale,  but  is  afterwards 
covered  with  a  yellow-brown  fur,  and  is  sometimes  tremulous, 
indicating  the  early  loss  of  musenlar  power  and  controh  TIjo 
Iwjwek  may  be  confined  or  regular;  the  urine  is  scanty  and  high- 
eoloured;  and  nausea  with  vomiting  are  often  among  the  earliest 
symptoma  If  sleep  is  obtained,  it  is  disturbed  by  dreams,  or  by 
tbe  occurrence  eveay  few  minutes  of  sudden  starts.     It  is  con- 

3l  Exposure  to  oold,  with  insufficient  clotlimg  and  fotwl,  g^iving  rifie  to  catArrliH, 
9ligH  Uysfintery,  rheuamtiam,  and  itiildntinations.     Wara  of  l74!2-17iMJ;   Crimea^ 

■4*  PnipagtiHQti  of  typlius  poiftou,  favoured  hy  bad  ventilatifin,  oveJ^jrowding,  and 

filtk    Examples  as  alwve  detadetl. 
5l  Simibir  pn>pag&ticm  of  putrid  dyBcnt(?^J^     Indian  eampaigna, 
Q.  Pmijdigfttimx  of  typhoid  fever  poisou  juid  cliokra,  through  the  bad  fanitary 

^fmdltiDti  of  campsi  and  tbo  occu^iation  of  old  camping  grounds.     Egypt^  ISOI  j 

7-  The  cnliJitmeut  of  boys  as  Boldi«r^  whooe  bones  are  not  yet  naatured— in 
fi!ace  of  liill^j^wn  men  at  leaat  twenty -oo©  yean  of  age.  Crmiea,  1854  [^ec  a 
•bcirt  publication  On  ths  Gnuoth  qf  the  MtcruU  and  Tmng  Soldier,  by  William 
jUtkiai,  M.D.]  J 

B.  WiBt  of  cbiuiliness,  eKceaaive  use  of  spirits^  and  de^baucbcry*  ■ 
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sequently  tinrefresliing;    and  although  the   patient  nmy   have 
appeanitl  to  sleeji  for  hours,  yet  he  feeU  that  he  has  oot  slept,  and 
declares  that  be  hfis  never  closed  liis  eyes.    This  is  the  coma-vijiil 
of  ChomeL     On  tho  other  hand,  there  is  Bometimes  a  constant 
tendency  to  heaviness  and  drowsiness.     The  attention  cannot  be 
fixed,  and  the  mind  ceases  to  think.     A  peculiar  sjTnptom  may 
now   liecomo  expi'essed,  to  which   Dr.  Jenner  has  given   more 
appropriately  the  name  of  coma-vi{jilf  than  to  that  symptom  which 
Chomel  has  so  named     In  the  cnma-\dgil  of  Jenner  *'the  patient 
lies  with   his  eyes  open,  evidently  awake,  but  iodilferent  or 
insensible  to  all  going  on  around  him/*    This  symptom  oecurre*!] 
in  one-fifth  of  the  fat*il  cases  obsen^ed  by  him.     Bodily  weakness 
becomes  extreme,  and  tlie  patient  takes  to  bed  by  tlie  second  or\ 
third,  and  not  unfrequently  on  the  first  day.     While  there  is] 
absolute  loss  of  nmseular  power  and  control,  there  m  at  the  sanse  ' 
time  an   amount  of  great  exhaustion  disproportionate   by    its 
eeverity  to  the  muscidar  action.     Giddiness  and  noise  in  the  ears 
are  amongst  the  earliest  and  most  loudly  complained  of  symp- 
toms.   The  debility  incnjases  rapidly,  so  that  by  the  seventh  day 
tlie  patient  can  rarely  leave  his  bed  without  some  as»tgtanea     Bj 
this  time  also  the  want  of  control  over  the  muscular  movements  | 
becomes  more  decided;  the  legs  and  arms  shake  when  raised,  and 
tho  tongue  trembles  when  protnided.     The   impairment   of  the 
mental  powers  manifests  itself  in  a  variety  of  singular  wa}^] 
Memory  becomes  deficient— the  ideas  of  time  are  such  that  it  is 
always  supposed  to  be  prolonged.     If  an  event  is  impressed  iipon 
the  imtient's  mind,  he  will  remember  it,  and  it  alone.    Hiis  mBzy 
state  of  the  intellect  soon  passes  into  delirium,  which  becomes 
manifest  first  between  waking  and  sleeping,  then  by  night,  and 
finally  by  day  aod  night     When  delirium  first   sets  in,  the  I 
patient  is  able  to  correct  himself;  if  he  is  made  to  think  he^ 
becomes  conscious  of  Ins  mental  eixor;  but  this  power  is  soon  lost, 
and  delirium  becomes  predominant. 

About  the  tenth  day  of  the  disease,  sometimes  earlier,   the 
headache  ceases  simultimeously  with  the  commencement   of  the^ 
delirium ;  and  if  it  should  continue  with  the  delirium,  it  sugg^jstd  ^| 
the  probability  of  some  commencing  secondary  lesion   within 
the  cranium,  to  which  special  attention  must  be  immediately  ^ 
directed*  ( 

The  Ernptioii  of  TyphuB  Fever. — About  the  fifth  to  the  aeventh 
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day  of  the  disease  the  characteristic  eruption  appeam  on  the  skin. 
It  consists  of, — (1.)  Distinct  spots;  (2,)  A  sulicutieular  rash. 

(1.)  The  viaculte,  mtdheiTi^,  or  I'uheolold  raslL  On  the  first 
ftppeanince  of  this  emption  it  consists  of  very  slightly  elevated 
spots  of  a  dusky  pinkish-reJ  colour,  somewhat  like  the  stainai 
of  iimlberry  juice.  Each  spot  is  flattened  on  the  surface, 
irregular  in  outline,  with  no  well'defiued  margin,  and  fading 
insensibly  into  the  hue  of  tlie  aun-ounding  akin-  The  sputa 
*-  tr    completely  on    pressure,    resimiing  their  distinctive 

•  ^  ^  noes  as  the  pressure  t*f  the  finger  is  withdrawn;  and  they 
vary  in  siise  from  a  point  to  three  or  four  lines  in  diameter. 
Tlie  largest  spots  appear  to  l»e  fonned  hy  the  coalescence  of 
two  or  more  smaller  ones;  and  the  shape  of  the  larger  spota 
is  more  irregular  than  the  smaller  ones.  After  one,  two,  or 
three  days  these  spots  undergo  a  marked  change.  Tlicy  no 
longer  remain  elevated  above  the  surrounding  cuticle.  Their 
hue  becomes  darker  and  more  dingy  than  at  their  first  appearance, 
llieir  margins  become  more  defined,  especially  on  the  posterior 
surface  of  the  body,  and  when  the  finger  is  finnly  pressed  on  them 
they  grow  paler,  but  do  not  entirely  disappear.  Thus  they  are 
said  "to  fade  under  pressure,"  but  they  cannot  be  entirely 
obliterated,  a  stain  of  the  cuticle  remaining  to  indicate  where j 
they  are,  A  still  further  change  may  take  place  in  severe  ease&l 
The  centres  of  the  spots  may  become  dark  pur|>le,  unaltered  id 
»ppeanmoe  by  the  firmest  pressure,  although  their  eircuniferencea 
may  fade;  or  the  entire  spot  may  change  into  a  true  petechia, 
l>ecoming  of  a  dusky  crimson  or  purple  coloiu*,  quite  unaflccted 
l*y  pressure,  with  a  well-defined  margin,  and  level  with  the  sur- 
face. The  spots  of  such  tin  eruption  are  generally  very  numerous^ 
close  together,  and  occasionally  almost  covering  the  skin.  Some- 
times,  however,  they  are  very  few  in  number,  and  situatt.^d  at 
aome  distance  from  each  other;  and  not  to  be  distinguished  , 
at  first  from  the  rose  #po^  eru]>tion.  The  mulben^^  eruptiof^^ 
usually  occupies  the  tmnk  and  extremities,  but  is  occasionally 
limited  to  the  trunk,  and  may  now  and  tijen  be  obseiTcd  to  extend 
to  the  face.  After  the  first,  second,  or  third  day  after  the  eruption 
is  apparent,  no  fresh  spots  appear,  and  each  spot  remains  visible 
from  its  first  eruption  till  the  whole  ntsh  vanij^hes — that  is,  till  the 
termination  of  the  disease.     When  very  numerous,  the  eruption, 
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viewed  bm  a  whole,  has  not  an  equal  depth  of  colonr.      Sorrtt* 
plfMi-es  ai'C  much  paler  than  others,  and  the  spots  have  a  du-l* 
appearance^  aij  if  seen  thnragh  the  cuticle.     A  mottled  aspect    ** 
thus  sometimes  given  to  the  skin,  on  which  the  darker  spot^  a***^ 
seated ;  and  hence  (2.)  A  Bubcuticular  rasA  him  been  nho  deseritie^i-  ^ 
which  IB  deepest  coloured  on  tlie  most  de{>ending  parts  of  tL»  ^^ 
body.     From  this  circuni&tance  the  eruption  sometimes  resemble^ ^^ 
"mieadts  so  closely  n^s  to  be  distinguished  with  difficulty  f^m  tli  ^^ 
eruption  in  that  disease,     Wlien  the  spots  on  the  back  are  of  -^^ 
much  deeper  hue  than  those  on  the  anterior  Burfiu^e  of  the  trunl^^ 
the  skin  is  at  the  game  time  so  mucli  congested  at  the  hack  tha^^^^ 
slight  pressure  with  the  finger  leaves  a  white  mark,  which  dowlv^^''"^ 
returns  to  its  dusky  red  colour.    The  eruption  of  the  niulherrj*'""'^ 
rash  usually  appears  from  the  fifth  to  the  eighth  Any  of  this^ 
disease,  and  subsides  between  the  fourteenth  and  twenty-first 
days  (DiL  Jekner). 

Age  seems  to  exert  a  conBiderahle  influence  over  the  eruption, 
and  the  following  i-ule  has  been  laid  tlown  in  relation  to  thb 
modifying  circumstance  :^ — In  100  typhus  patients  under  fifleeii 
years  of  age  the  iiish  will  be  absent  in  25.  In  100  ty]>hus  piitients 
between  fitlbeen  and  twenty-two  years  of  age  tlie  rash  wiU  be 
absent  in  14  In  100  typhus  jmtients  above  twenty- two  years  of 
age  the  rash  will  be  always  present. 

The  spots  of  typhus  fever  continue  inefiaceahly  pemstent  afler 
death. 

At  the  termination  of  the  fii'st,  or  commencement  of  the  second 
week,  the  tongue  has  a  large  and  swollen  appearance,  grows  dry 
in  the  centre,  and  at  the  Siime  time  its  white  fur  is  replaced  by 
pale  dirty- brown  mucus. 

About  the  ninth  or  tenth  day,  or  even  earlier,  the  delirium 
becomes  decided,  sometimes  violent,  and  always  unquiet,  although 
the  attention  may  still  be  fixed  by  a  eharp  question.  At  this 
time  the  patient  is  in  some  cases  violent,  and,  unless  restnuned. 
leaves  his  bed  to  wander  about  tlje  room.  His  expression  grjul- 
ually  comes  to  resemble  that  of  a  man  unwilling  to  be  rouseil 
from  half-drunken  slumbeiu  It  now  betokens  complete  stupidity. 
oppression,  and  decided  prostration.  The  complexion,  dull  and 
dirty  from  the  first,  in  the  course  of  tlie  second  week  becomes 
absolutely  muddyj  the  conjunctival  membranes   injocied,  and 
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le  pupik  contracted;    and   the  danger  of  febrile  coma,  which 
ay  supervene,  seems  very  much  in  proportion  to  the  contraction 
'  the  pupil  (W.  T,  Gairdner).     Tlie  face  is  now  often  flushed 
-* the  flush   being  dingy   and   pretty  uniform   over   the   whole 


"Utjtenance;  but  occasionally  somewhat  more  marked  on   the 
^eks  than  elsewhere. 

The  eruption  giiiduaUy  becomes  darker  in  hue,  the  centre  of 
.By  of  the  spots,  towards  the  termination  of  the  second  M^eek, 
imaifected  by  pressure,  and  here  and  there  are  to  be  seen  some 
ta  with  well-defined  outline,  quite  unalterable  in  appearance 
3^^  the  firmest  pressure  of  the  finger.  These  are  true  petecbise* 
€  posterior  surface  of  the  trunk  is  considembly  congested,  and 
3^^  spots  are  there  much  darker  and  less  afiected  by  pressure 
t»^n  on  the  anterior  surface, 

^bout  the  tenth   or  eleventh  day  somnolence  sets  %%  whieh 

g^^dually  pa-Hses  into  stupor,  or  even  coma,  and  the  expression 

tTiiJicates  profound  prostration.      Ilie  patient  lies  on  his  Imck, 

^tiable  to  turn  himself  in  the  slightest  degree,  and  the  urine  is 

often  passed  involuntarily,  or  is  retained,  requiring  the  use  of 

the  catlietcr  for  its  withdrawal.     The  tongue  is  tliickly  coated, 

ity,  and  dark  brown,  or  even  black,  appearing  as  if  baked,  and 

perhaps  unable  to  be  protruded.     The  teeth  are  covered  with 

sordes,  the  patient  is  unable  to  be  routed  for  more  than  a  minute 

Or  two,  and  when  so  roused  he  mutters  incoherently.    The  con- 

junctivse  are  intensely  injected,  and  the  pupils  contracted.     The 

skin  is  cool  and  occasionally  moist.    Miliary  vesicles,  or  sudamina, 

are  sometimes  observed  about  the  end  of  the  second  week,  usually 

in  the  groins  at  the  epigastrium,  and  under  the  clavicles.     If 

such  ve&icles  become  hard  at  the  summits,  then  black,  and  if  then 

the  mass  drops  out  as  a  slough,  leaving  a  circular  ulcer,  such  a 

vesicular  eruption  forebodes  an  unfavourable  result  (Stokes).    The 

abdomen  continues  flaccid  and  indolent  throughout.    The  bowels 

ttsiially  act  once  or  twice  a  day,  the  stools  being  somewhat  I'elaxed, 

The  pulse,  from  the  outset  of  the  disease,  is  quickened,  and  it 

increases  in  rapidity  in  cases  which  terminate  fatally,  ranging 

from  100  to  even  150  in  a  minute;  or,  after  reaching  a  certain 

point,  its  frequency  as  gradually  subsides  till  health  m  restored. 

Cmm  in  which  the  pulse  is  remarkably  slow  are  usually  cases  in 

which  the  prostration  becomes  extreme.     A  little  cough  and  some 

Bonorous  rflle  are  now  and  then  present. 

vol*  L  2  F 
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Tlie  skin  througliout  the  whole  course  of  typhus  fever  h 

particularly  sensitive,  the  Rlightest  touch  occasiouing  paiu. 

heat  of  the  skin  conveys  also  a  Imming  pungent  seuBatioi 

temperature  ranging  from   102^  to   107^  Falir.      Griesini 

^m          Zurich,  after  insisting  on  the  non-identity  of  typhus  and  t; 
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fevers,  has  described  tte  ranges  of  temperature  in  cajies  of  typhus 
as  pirticularly  diagnostic  and  characteristic  (Ai'ck.  der  ffeilk,  voL 
il,  p.  557,  1861>  Dr.  Cheyne,  of  Dublin,  recorded  109^  Falir,  as 
the  liigheat  he  observed,  and  a  few  days  before  death  he  observed 
tlie  ti^mperature  to  fall  to  95''  Falir. 

The  course  of  typhus  fever,  although  it  may  have  some  featares 
in  common  with  that  of  enteric  or  tj^phoid,  yet  aliows  great 
and  numerous  diffei^enoes.  In  typhus,  the  fever,  aa  denoted  by 
the  tenipeniture,  is  maintained  continuously  for  a  longer  time 
without  interruptions.  Thei"e  is  also  a  weekly  periodicity 
tmceable.  The  rise  of  temperature  during  the  first  half  of  the 
ftnit  week  scarcely''  seems  to  differ  from  the  course  taken  by 
eaieric  or  typhoid  fever,  as  may  bo  seen  on  comparing  the 
diagmm  at  page  387* 

If  the  temperature  at  the  commencement  before  the  fourth  day 
does  not  exceed  on  any  evening  103'5°  Fahr,  the  fever  may  be 
expected  to  run  a  mild  course ;  and  more  especially  if  the  increase 
of  temperature  takes  place  moderately,  and  is  of  limited  daily 
duration  during  the  l^eginning  of  the  second  week.      In  mild 
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a  small  abatement  of  temperature  takes  place. on  the  fouHh 
day,  which  becomes  more  obvious  by  the  seventh  day;  and  this 
tement  is  followed  at  the  commencement  of  the  second  week 
y  a  small  re-increase  of  veiy  limited  duration,  after  which  the 
tendency  to  further  decrease  re-appears^  and  by  the  end  of  the 
second  week,  or  the  beginning  of  the  third,  the  nonnal  tempera- 
ture is  again  attained  On  the  other  hand,  in  severe  cases  the 
fever  continues  with  great  intensity,  at  lea^t  to  the  twelfth  day, 
and  mostly  throughout  the  whole  of  the  second  week 

Defervescence  rarely  takes  place  before  the  first  half  of  the 
third  week  Both  in  niild  and  in  severe  cases  the  temperature 
always  rises  above  104  7^  Fabr,,  and  it  fTequeutly  reaches  106° 
Fahr.  or  more.  The  differences  between  the  moniiug  and  the 
evening  temperatures  amount,  during  the  fastigium  (from  the 
middle  of  the  first  to  the  middle  of  the  second  week),  rarely  to 
more  than  1°  Fahr;  and  from  the  middle  of  the  second  week  to 
a  difference  of  about  15''  Fahr.  Greater  differences  happen  only 
temporarily— a  character  which  distiogiiishcs  typhus  from  enteric? 
or  typhoid  fever,  so  far  as  ranges  of  temperature  are  concei-ned 
But  the  difiercuce  l^etween  typhus  fever  and  enteric  or  tj^phoid 
fover  is  rendered  still  more  striking  by  their  respective  modes  of 
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defervescence.  In  typhus  fever  the  defervescence  shows  no 
gradual  remissions,  as  in  enteric  or  typhoid  fever;  on  the  con- 
trary, the  defervescence  of  typhus  fever  is  invariably  sudden.  It 
takes  place  precipitantly,  and  the  nonnal  temperature  is  reached 
sometimes  in  one  night,  mostly  in  twenty-four  or  thirty-six  hoars. 

The  disease  generally  terminates,  if  it  proves  £ital,  from  the 
twelfth  to  the  twentieth  day;  and  before  death  the  prostiation 
increases  to  the  last  degree.  The  average  duration  of  Jenners 
fatal  cases  was  fourteen  days;  of  Reid's,  thirteen  days.  Sub8uUu4 
ienJhtHm,  or  involuntarj-  twitohings  of  the  muscles  of  the  Cue 
and  arms,  make  their  appearance.  The  face  becomes  dusky  or 
even  livid,  and  the  breathing  very  quick,  the  pulse  becoming  » 
rapid  and  feeble  that  it  can  scarcely  be  felt  Some  want  of 
re;^onanoe  of  the  m<>st  depentling  fan  of  the  chest  may  often  be 
observed  at  thL?  stage  of  the  disease.  The  respiratory  murmar  at 
the  same  fAii  Kv»^mes  mutfle<i.  as  if  heard  through  a  covering, 
and  there  is  siimetimes  a  little  o^arse.  une«)ual  crepitation.  The 
urine,  which  Ls  *\rryr  secreted  in  large  quantities — from  three  to 
four  pint^s  Atily — is  r^traineil.  or  ftassed  into  bed  with  the  stools 
involuntarily. .  The  skin  at  this  time  is  often  bathed  in  a  profose 
sweat,  an«l  the  tempenuure  is  apt  U>  fall  below  the  natanl 
>:an«i;iDi  The  f^itient  lie*  on  hL?  back  unable  to  move,  or  he 
sinks  ti>war»Ls  tlie  l<-ttom  of  the  bed  if  his  head  be  in  the  least 
elcvatoi  T'Wanis  the  mi«iile  «"^r  end  of  the  second  week  a  sloagh 
may  tomi  on  the  I-^wer  end  oi  the  spinal  region^  or  on  the  region 
over  the  i-»>:eri-'r  sr-ine  of  the  ilium. 

For  A  -Liy  .  r  tv.  V-efre  the  fatal  termination,  the  condition 
tenunHi  '-■  '■..'-'.".;.'  may  ci>me  on.  In  thU  condition  the  patient 
never  >Iivr?r-<  He  lie:*  on  his  back  with  his  eyelids  widely 
seivanitoi.  Lis  -yes  staring  ani  dxeii  in  vacuity,  hb  mouth 
j.LrtLu!y  ''']*-tl  his  fice  pmle  an-1  eij.»ressio:iles&  He  is  totally 
iiuara:  le  o:  'iiir^  r.-'usei  c?  give  a  sign  of  consciousness,  the 
Vr*^:i:L:r^  :s  >  ::.-  Si^Ap.tly  perwptible.  the  pulse  rapid  and  feeble, 
•  r  ""A-  le  :.■  l-e  :.!:.  :he  akin  •:i:oL  perhaps  bathed  in  perspiration. 
L.:'-:  i-i  rJy  kr.  ^^n  to  have  oea^ei  by  the  eye  losing  its  little 
'.:<?!:.  ;ir.  i  :Lr  obfsc  ceasing  to  edeirt  its  slow  and  feeble  move- 
::.  :•.:-.  Dr  Je-ner  has  never  seen  recovery  tnyoi  this  condition 
Iv..:!.  ^-r.vriliy  :.Lkes  f  Uu^e  wii-rac  any  return  to  conacioa$nes8, 
A"i  ■  y  -iv-o-re  richer  than  oonia  ^MrBCHIS^JS}. 

ii  'w^^e   iisea:se  she  (il-i  terminACe  in  recovery,  tlie  improvement 
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in  the  condition  of  the  patient  is  frequently  sudden.  Some 
time  between  the  thirteenth  and  the  seventeenth  day  he  may 
fall  into  a  profound  quiet  sleep,  lasting  for  several  hours; 
and  generally  after  from  twelve  to  twenty-four,  or  even  more 
hours,  he  awakes  bewildered  and  confused,  but  decidedly  im- 
proved in  all  respects — indeed,  quite  another  man.  At  first  he 
is  bewildered  or  confused,  and  wonders  where  he  is;  but  he 
recognizes  his  attendants  and  friends,  and  is  conscious  for  the 
first  time  of  his  extreme  debility.  The  complexion  is  clearer, 
the  delirium  has  disappeared,  the  pulse  has  fallen  in  frequency 
and  gained  in  strength,  the  conjunctivae  are  no  longer  injected, 
the  tongue  is  moist  at  the  edges;  there  is  perhaps  a  little 
appetite,  the  skin  is  softer  and  moist,  and  the  spots  paler.  His 
limbs  retain  their  sensibility,  but  when  he  attempts  to  move 
them,  they  seem  at  first  as  if  separated  from  the  body,  so  great 
is  the  prostration  induced  by  typhus  fever  (Murchison).  In  a 
few  days  the  tongue  cleans  completely,  the  appetite  becomes 
ravenous  and  insatiable,  and  the  patient  rapidly  regains  strength. 
Dr.  Jenner  considers  the  duration  of  the  disease  to  be  measured 
by  the  duration  of  the  eruption ;  and  the  average  duration  of 
cases  that  recover,  he  states  to  be  from  fourteen*  to  twenty-one 
days;  although,  not  unfrequently,  in  very  mild  cases,  the  fever 
terminates  before  the  fourteenth  day.  After  twenty-one  days 
local  lesions  sufficient  to  cause  death  were  always  discovered  in 
fatal  cases  of  typhus.  In  other  words,  after  the  twenty-first  day, 
death  does  not  then  occur  from  the  fever  alone,  as  may  be  the 
case  before  the  twenty-first  day.  There  are  two  very  opposite 
circumstances,  under  the  influence  of  which  the  date  of  the  first 
appearance  of  the  eruption  is  changed,  and  its  duration  shortened. 
These  are, — (1.)  A  very  mild  attack  of  the  specific  disease;  (2.) 
The  development  of  severe  local  complications  in  the  course  of 
tlie  specific  disease.  There  are  cases  of  typhus  fever  which 
appear  to  die  within  a  limited  period  after  the  outset  of  the 
illness,  from  the  direct  action  of  the  poison  on  the  blood  or 
nervous  system,  and  with  the  entire  absence  of  local  lesion,  so 
that  even  the  skin  is  not  affected  with  eruption. 

ConditioiL  of  the  Blood. — In  typhus  fever  the  microscopical 
characters  of  the  blood  are  often  such  as  to  prove  a  marked 
deviation  fi*om  its  normal  state.  Amorphous  heaps  of  red  discs 
replace  the  normal  rouleaus,  and  the  adhesion  of  the  red  discs  to 
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each  other,  in  the  imperfectly  formed  rouleaus,  is  far  lees  complete 
and  long  continued  than  in  healthy  blood.  The  red  discs  part 
with  their  coloaring  matter  mory  eitsily,  and  dissolve  mci«  rapidl; 
tban  they  do  in  their  normal  state.  This  is  shown  by  the 
serosity  fouod  in  almost  every  serous  cavity,  the  deep  dusky- 
hue  of  the  flesh,  aud  of  every  structuit?  in  contact  with  the  blooi 
The  blood  dmwn  during  life,  or  found  after  death  in  the  vessel 
13  loosely  coagulated  or  absolutely  fluid  (Dr.  Jenhkb).  It  is  also 
more  apt  to  become  putrid^  when  taken  from  the  body  during  life, 
than  hejdthy  blood,  or  than  blood  in  other  diseagea.  According  to 
Lebmann,  the  salts  ai^  iricreaaed  rather  than  diminished ;  and 
there  is  good  reason  for  believing  that  the  unnaturally  fluid  state 
in  typhus  fever  results  from  an  abiiormal  amount  of  ammania, 
possibly  derived,  as  Dr.  Murchison  suggests,  from  the  decoM' 
position  of  urea;  and  there  is  evidence,  as  Drs.  Richardson  and 
Mumbison  have  shown,  that  the  blood  of  typhus  fever  oon 
ftn  increased  amount  of  ammonia. 

Secondary  I^Bums  and  Complmitmis  of  Typhus  Fever, 

1.  Convulsions  and  Cerebral   Affections.— The    most   formidAbl 
and  foitunately  the  most  mre,  is  the  occurrence  of  convTikioi 
When  they  do  occur,  the  case  almost  invariably  proves 
unless  the  convulsions  occur  in  a  patient  who  has  suffered  fi-om 
epOepsy;   and  the  subjectB  of  them  seldom  present  any  morb 
appearances  after  death  sufficient  to  account  for  their  occnrrenci 
In  The  Edinbtirf/k  Monthly  Journal  for  June,  1848,  the  dettiils 
six  cases  of  typhus  fever  are  given,  five  of  which  proved  fatil  by 
convulsions  in  different  wards  of  the  geneiul  hospit-il  there,  an< 
all  of  them  within  a  period  of  twenty-one  days,  in  the  montlis 
January  and  Febmaiy.     ITie  following  are  the  daya  of  the  fevi 
at  which  convulsions  ai-e  stated  to  have  occurred,  the  number 
houiB  they  continued  to  recur,  and  the  apparent  mode  of  death  :^ — 
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The  occurrence  of  eonvulsions  in  such  cases  may  l>e  fairly- 
referable,  in  the  present  state  of  our  knowledge,  to  the  morliid 
cimdition  of  the  blood  in  typhus  fever,  and  the  altered  condition 
of  the  nervous  system  which  ensues,  and  probably  they  ha-ve 
fdways  a  mtemic  origin.  With  reftsrence  to  the  absence  of  any 
appreciable  lesion  in  the  bmin,  as  in  these  cajses,  it  may  be 
nemarkedj  that  our  usual  instruments  of  research,  applied  to  the  j 
nervous  texture^  are  insufficient  in  all  instances  to  uidicat© 
diseaee,  even  where  it  does  undoubtedly  exist  There  are,  for 
itistance,  physical  conditioiifi  of  texture,  which  are  of  the  Utmost 
importance  in  patfiology,  such  as  the  specific  gravity,  and  which 
ai^  appreciable  by  the  proper  means  and  instruments  of  research^ 
even  when  the  tissue  of  the  organ  pre^sents  to  our  senses  of  sight 
and  touch  no  external  e\adence  of  disease. 

Tlie  cerebral  complications  are  generally  attended  with  what 
are  commonly  called  *'  head  symptoms/'  Dr.  Jenner  very  empha- 
tically calls  attention  to  the  fact,  that  the  continuance  of  the 
headache  complained  of  spontaneously  after  the  commencement  of 
delirium  is  generally  indicative  of  increased  vascular  action 
within  the  cranium.  It  may  also  be  noticed  that  the  headache 
which  precedes  the  delirium  is  often  in  such  cases  of  a  veiy 
severe  and  constant  kind,  the  face  being  sometimes  pale  and 
aometimes  red,  and  greatly  expressive  of  the  distress  the  patient 
suffers.  The  eye,  haggard  or  brilliant,  with  its  conjunctiva 
injected  and  its  pupil  contracted,  is  painfully  sensible  to  the 
lights  and  is  therefoi-e  generally  closed  The  least  noise  is  insup- 
portable, and  the  patient  is  troubled  with  nobe  in  his  ear.g*  Bis 
temper  is  altered,  and  his  answers  short  and  fretful  This 
condition  is  that  of  increased  excitement,  but  not  as  yet  of 
dt^Iirium,  and,  supposing  the  membranes  of  the  brain  to  be 
inflamed,  denotes  difl^ase  inflammation  of  those  tissues.  At  the 
end  of  a  period  of  time,  vatynng  from  two  to  ten  days,  the  patient 
becomes  delirious*  His  delirium  may  assume  every  cliaracter, — 
joyous  or  melancholy,  furitais  or  tranquil ;  and  in  some  cases  be 
WBjiders  fi*om  subject  to  subject,  while  in  others  he  incessantly 
recurs  to  the  same  theme,  and  even  to  the  same  few  words.  In 
others,  though  the  cases  are  few,  the  di^ase  assumes  every 
character  of  insanity;  and,  if  permitted,  the  patient,  confined  in 
a  strait  wamtcoat,  presents  the  extraordinary  spectacle  of  being 
able,  in  typhus  fever,  to  walk  about  the  wards.    The  phenomena 
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of  this  at^e  show  that  tbe  inflammation  of  the  membmnes  of  the 
hrain  has  extended  to  the  suhstance  of  tlie  bmin  itself.     Ttie 
commenceraeat  of  effusion  is  indicated  by  the  active  deliriunj 
cbatiging  into  a  low  muttering  {typhomania),  by  the  patient  no 
longer  requiring  restraint,  by  )iia  muscles  beeoming  spasmodically 
affected  with  slight  twitchings,  or  ^iibmdtnii  iendmufti,  sliowiiig^ 
how  rapidly  the  nervous  power  is  exhausted,  and  how  feeblj 
supplied;  also  by  the  pupil  of  the  eye  becoroing  expanded  or" 
contracted;  by   the   fjeces   being  passed   involuntarily;    by    tbc 
urine  being  retained;  and  by  the  rapid  grouping  of  those  othaj 
Bymptoms,    so    happily   described  by  Slmkspeare,  as  **  the  ston] 
coldness  of  the  feet  creeping  upward  and  upward/'  "  the  babble"' 
of  green  fields/'  and  the  **  fumbling  of  the  bed-clothes/*  all  Indi- 
cative of  approaching  death,     Intra*cranial  serosity  is  generally 
decidedly  increased ;  and  hsemorrhage  into  the  ai:achnoid  occai 
in  one-eighth  of  Jenners  fatal  cases.     When  the  patient  recover 
however,  from  this  stage  of  cerebral  complications,  the  appetifc 
improves^  the  pulse  becomes  fuller  and  steadier,  the  eountenanc 
more  tranquil,  the  mind  fir-mer,  and  the  sleep  natural,  till  at 
convalescence  is  fully  established. 

The  respiratory  raovements  are  often  inflnenced  by  this  cer 
bral  condition.     In  the  first  week  they  do  not  exceed  twenty 
twenty  *four  in  the  minute;  but  when  deli  Hum  sujiervenes  and 
the  pulse   increases   in  fi-equency,  they  often  rise   to  thirty 
more,  without  any  pulmonary  lesion.     In  crises  of  great  cerebr 
disturbance  the  respirations  become  sigliing,  irregular,  spasmodic, 
or  jerking,  and  then  coma  is  apt  to  supervene.     The  **  nervou 
respiration"  of  Dr.   Corrigan,  or  what  is  sometimes  aJao  call* 
'*  cerebral  respiration/'  is  denoted  by  a  blowing  or  hissing  sound 
in  breathing,  the  lips  being  kept  closed;  the  cheeks  ai^e  distended, 
the  nostrils  dilate  with  each  expiration,  and  the  breath  is  forced 
through  the   closed   lips   with   a   puffings  blowing   noise.     Such 
breathing  is  irregular,  a  long  pause  being  followed  by  a  deep 
inspiration,  and  subsequently  by  short  respirations  in  rapid  sue 
cession.     In  some  cases  the  action  is  entii'ely  diaphragmatic,  th 
respiratory  muscles  of  the  trunk  being  pandyased  (MuitCHiSOfi 
The  air  expired  has  a  disagreeable  odour,  most  marked  In  tl 
advanced  stage  of  severe  cases.     It  resembles  the  typhus  od&u 
exhaled  by  the   skin,  and   which   has  been  compared  to    th 
*'  odour  of  rotten  straw/'  to  the  "  smell  of  mice,  deer,  and  certain" 
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peptileV  <>r  to  the  smell  of  "the  leaves  of  me  wben  rubbed 
between  the  fitigers/*  By  some  it  is  spoken  of  as  **  pungent, 
amtnonincat,  and  offensive;"  but  is  not  to  be  confounded  with 
the  smell  from  uriue  passed  in  bed.  It  aeema  to  bo,  however, 
&  smell  sui  fjenerist  4is  Murcliison  very  justly  observes;  and 
nurties  experienced  in  typhus  fever  are  quite  familiar  with 
it,  and  anj  able  to  diBtinguish  caaes  of  tj^hus  fever  by  this 
peculiar  tyi'hus  odrjur  alone,  which  is  always  strongest  in 
damp  weather,  and  when  the  ventilation  is  bad;  and  it  is  highly 
probable  that  tlie  typhus  poison  is  contained  in  this  odoriferous 
substivnce.  The  expired  air  of  typhus  patients  contains  a  smaller 
quantity  of  carbonic  acid  and  a  iitrger  amount  of  aramonia 
(MuRCHisoN,  pp.  134-137). 

2.  Secondary  Pulmonic  ComplicatioiiB  are  not  uncommon  in 
typhus  fever,  in  thejbnn  of  pneumonia.  The  congestion  of  the 
blood  in  the  posterior  parts  of  the  lungs  may  give  a  tendency  to 
this,  and  ita  presence  may  be  suspected  from  the  livid  expression 
of  the  face,  the  existence  of  cough  with  rusty  exj^ectoration,  the 
diagnosis  being  coniirmed  by  the  usual  ausculatory  means.  It  is 
seldom  that  pain  is  complained  of  The  part  of  the  lungs  affected 
for  the  most  part  is  that  which  rests  against  t!ie  hollow  of  the 
fourth,  fifths  and  sixth  ribs,  between  their  tubercles  and  angles; 
the  position  of  the  patient  appearing  to  determine  the  place  of 
consolidation.  Such  consolidations  are  not  to  be  regarded  as 
analogous  to  what  wc  see  in  an  orcJinary  pneumonia,  occurring  in 
an  otherwise  healthy  person*  The  incubation  of  the  lesion  is 
latent,  and  the  symptoms  are  masked,  and  the  nature  of  the  com- 
plication is  only  to  be  recognized  by  careful  physical  examination. 
The  full  expression  of  the  morbid  stiite  is  often  lor  some  time 
undecided;  the  exudation^  being  of  a  serous  nature,  is  slow  to 
solidify  on  the  one  hancl,  and  yet  tlie  symptoms  of  resolution  do 
not  appear  on  the  other.  Dr.  Hudson,  of  Dublin,  attaches  some 
importiinee  to  a  certain  tympanitic  resonance,  which  beciune^ 
manifest  over  the  diseased  lung,  as  a  sign  of  tlie  existence  of  the 
pulmonic  lesion.  He  describes  it  as  "a  tympanitic  clearness 
over  the  solidified  lung,  without  air  being  present  in  the  pleura,'' 
Dr.  Lyons  explains  this  abnormtd  clearness  as  the  result  of  the 
increased  pressure  of  the  respiratory  column  of  air  in  the  per- 
meable portions  of  the  pulmonarj^  lobules,  which  become  expanded 
beyond  their  natural  volume,  and  thus  a  condition  of  temporary 
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emphysema  is  produced,  wliich  yielda  a  clear  soond  on  perctissioS 
(Dr.  Stokes,  in  Medlad  Times  and  Gazette,  May  26,  1855).  ' 

In  some  cases  of  pulmonary  lesions  there  appears  to  b^  a  com- 
bination of  circumstances  which  lead  to  a  fluid  or  purulent  state 
fjf  the  diseased  part,  resembling  the  third  stage  of  pneumonia  ad 
described  by  Laennec.  The  conditions  which  lead  tii  thb  form 
may  be  stated  to  be, — (L)  A  sudden  exudation  and  abundance  of 
fluid  matter;  (2.)  A  great  amount  of  tissue  involved;  (S,)  Dimin- 
ished vascularity  and  consequent  (4.)  Abfjyance  of  absorr>tion, 
tending  to  (5.)  Increased  fluidity  of  the  diseased  part;  (6.)  Break- 
ing up  or  solution  of  the  young  and  growing  elements^  A  lung 
in  this  condition  seems  to  have  passed,  as  it  were,  at  once  in 
this  state,  without  any  well-marked  hepatization, 

3.  GsmgreEe  af  the  Pulmonary  Tissue  is  by  far  the  most  fonnid 
able  of  the  thoracic  secondary  lesions  of  ti/phua  /evei\  T 
hepatization  of  the  lung  is  not.  as  in  the  last  instance,  obscu 
but  tho  consolidation  is  at  once  sudden,  complete,  and  extensive^ 
involving  perhaps  the  greater  part  of  a  lung,  and  coming  on 
without  any  marked  physical  signs  different  from  w^hat  ai-e  to  be 
heard  in  tho  simple  congestion  of  typhMs,  A  gangrenous  cavity 
forms  in  the  substance  of  the  solidified  mass,  and  is  only  indicated 
by  the  fetid  expectomtion  and  the  accompanying  ^jhysical  aigns 
of  a  cavity.  Laige  eschars  are  apt  to  form  towards  the  pleural 
surface,  surrounded  with  well-deiined  lines  of  demarcation  wheiB 
separation  of  tlie  slough  proceeds,  In  this  gangrenous  slough 
every  simple  element  of  the  pulmonary  tissue  becomes  disinteg- 
rated, almost  perfectly  liquescent;  and  sometimes  it  happens  that 
tlie  gangrenous  ca%'ity  does  not  commuuicate  with  the  bronchial 
tubes,  and  then  the  morbid  state  is  difficult  to  diagnose,  and  ita 
existence  is  often  unknown  tUl  after  death.  With  physical  signa^ 
the  expression  of  the  countenance  of  the  patient  is  often  highly 
suggestive.  It  suddenly  becomes  small,  pinched,  contiucted, 
ghastly,  miserable,  and  death-lilce.  The  eyes  are  sunk  and  void 
of  lustre;  and,  along  with  languor,  the  patient  feels  nausea,  and 
sometimes  vomits.  There  may  be  several  distinct  gangrenous 
centres,  as  if  the  lesion  had  been,  from  the  first,  disseminated  of 
lobular, 

4.  Secondary  Cardiac  Lesion. — This  lesion  assumes  the  form 
which  Dr.  Stokes  has  called  "  typhus  softening  of  the  heart**  He 
is  indinad  to  consider  that  the  muscles  of  the  larynx  and  tb* 
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circular  muscles  of  the  tracliea  are  sometimes  similarly  affected, 
BB  well  115  the  involuntary  muscles  generally.  Tliis  complication 
baa  for  the  most  part  occurred  when  thei-e  was  a  great  amount  of 
the  secondary  bronchial  disease.  The  wasting  of  the  involuntary 
muscles  is  always  gi^at  in  typhua  In  the  heart  it  is  more 
obvious  tlmn  in  the  arterial  or  systemic  portion,  • 

The  cardiac  phenomena  of  typhus  (adynamic)  are  chiefly  indi- 
cated  by  a  diminutian  of  the  impiilse,  and  an  impairment  or  loss 
of  the  first  sound — the  impulse  diminishing  progressively  from 
the  fifth  or  sixth  day  to  the  termination  of  the  disease — while 
the  syst^ilic  sound  becomes  daily  more  feeble  or  quite  inaudible, 
leaving  the  second  sound  clear  and  distinct. 

The  poison,  however,  doe3  not  necessarily  make  itself  manifest 
through  all  the  series  of  local  secondary  afiections  already  referred 
to.  Thus,  in  one  year  the  lungs  will  bo  attacked  in  every  case ; 
in  others,  the  bi"oochial  membranes  or  the  membranes  of  th© 
bmin;  while  in  other  years  such  attacks  will  be  rare,— the  excep- 
tion, and  not  the  rule  of  the  disease. 

Progmotis* — The  occtirrence  of  certain  phenomena,  or  the  pres- 
ence of  certain  symptoms,  indicating  the  existence  of  compli- 
ciitions,  are  the  main  guides  to  an  opinion.  These  may  bo 
arranged  in  the  following  summary  under  tiu-ee  heads,  namely: — 

1.  CombiaatioiLfl  of  Symptoms  and  Phenomeiia  which  are  of  extremely 
imfkvourable  import— (L)  A  presentiment  of  death  on  the  part 
of  the  patient;  (2,)  A  pulse  of  120,  which  at  the  same  time  in 
sofl  and  compressible,  small,  fluttering,  irregular,  intermittent^ 
reduplicate,  or  imperceptible;  (3.)  (Complete  absence  of  cardiac  J 
impulse,  and  an  audible  systolic  sound;  (4)  An  excited  or' 
thumping  action  of  the  heart,  associated  with  a  very  feeble  radial 
pulse*  (5.)  Hurried  respiration,  whether  '* cerebral"  or  due  to 
pulmonary  lesion;  (6.)  Sleeplessness,  associated  with  delirium, 
both  of  which  are  persistent;  (70  Severity  of  cerebral  symptoms, 
and  these  symptoms  coming  on  early;  (8.)  The  occurrence  of 
e<.implete  "coma-vigil;"  (9.)  Extreme  contraction  of  the  pupil; 
(III.)  Extreme  prostration  occurring  early;  (11.)  Muscidar  tremor, 
picking  and  catching  at  the  bed-cl<:>thes,  subsultus,  and  spasmodic 
twitchings  of  the  muscles  of  the  face;  (12.)  Urgent  and  protracted 
hiecup;  (13,)  Rigidity  of  the  muscles  of  the  limbs,  and  sniuinting; 
(14)  Relaxation  of  the  sphincters  before  the  tenth  day;  (15.)  j 
Retention  of  urine;    (16.)    Tympanitis,  with  extreme  nervous 
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prostration;  (17.)  A  dr>%  1>rown,  hard,  retracted,  tremulous 
tongue;  (18.)  Tlie  more  abundant  and  darker  the  eruption  the 
greater  the  danger  and  severity  of  the  case;  (19.)  Great  livicKty 
of  the  face  and  extremities,  and  a  dusky  erythematous  conditioD 
of  the  skin  on  the  dejiendent  parts  of  the  body ;  (20.)  Continuous 
profuse  sweating,  coldness  of  the  surface,  cold  breath,  and  a  rapid 
weak  pulse;  (21.)  A  sudden  diminution  in  the  amount  of  the 
excretion  of  urea ;  (22.)  The  occurrence  of  blood  or  albumen  in 
the  urine  before  the  tenth  day,  especially  when  associated  with 
casts  of  the  uriniferous  tubes;  (23.)  Pulmonary  hypostasis  and 
bronchitis,  pneum(»nia,  gangrene  of  the  lungs,  convuWons, 
pyajmia,  erysipelas,  paroti<l  swellings,  inflammatory  swellings, 
bed-sores,  gangrene,  renal  disease,  scui*vy,  the  gouty  diathe&ia. 

2.  Combinations  of  Symptoms  or  Phenomena  which  may  be  regarded 
as  of  favourable  import. — (1.)  A  sudden  fall  in  the  freijuency  of 
the  pulse;  (2.)  Wlion  a  patient,  after  lying  for  days  on  his  bark, 
lielpless  an<l  niotioiili'ss,  manages  to  turn  liiniself  round  and  sleep 
on  his  sid«',  or  if  ho  is  able  to  draw  up  his  leg  and  rest  it  on  the 
f(>ot  ill  the  flrxi'd  p(Ksition  in  the  be<l;  (3.)  Cases  without  rash,  or 
in  which  the  nish  is  seanty;  (4.)  When  the  excretion  and  elimina- 
tion oi  urea  and  uric  acid  continue  free  and  copious  ;  (5.)  Sudden 
cessation  at  the  end  of  the  seconcl  week  of  seveml  of  the  unfa- 
voumblc  syni{»t4>nis  and  phenomena;  (C.)  Diminution  of  the 
raj)idity  and  inrrcaso  in  the  strength  of  the  pulse;  (7.)  A  slight 
rt^turn  of  appetite,  while  the  tongue  liccomes  clean  and  moist  at 
the  edges;  (.S.)  A  diminuti<m  of  the  dusky  tinge  of  the  face, a 
less  sttipid  aj>]M.'anin<»e  of  the  countenance,  and  a  less  inject^ 
state  of  the  conjunctivas  with  signs  of  returning  intelligence. 

3.  Modes  of  Fatal  Termination. — (1.)  Death  during  the  primaiy 
fever  may  occur  from  syncope  or  from  coma.  In  the  former  case 
the  heart's  action  is  enfeebled  fnun  paralysis  or  disease  of  its 
mus(;ular  tissue.  In  the  mode  of  death  by  coma  the  blood  has 
undergone  such  nuxlifieations  as  render  it  incapable  of  supporting 
the  changes  essential  to  existence.  Its  contamination  Beems 
mainly  duo  to  the  admixture  of  urea  and  other  products  of  the 
retrognide  metamoq)hoses  of  tissue,  and  from  the  diminntion 
and  destruction  or  solution  of  its  red  corpusdes.  (2.)  Death  ii 
for  the  most  part  due  to  a  combination  of  synoqw  and 
and,  as  a  rule,  the  patient  is  quite  unoouacioas  for  a 
time  jn-ior  to  death.     (3.)  Death  may  occur  ikom  OM  of  tiMJMB/ 
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bompncatious  i??Lieli  happen  before  or  after  the  cessation  of  the 
primarj*  fever. 

Morbid  Anatomy* — The  morhid  anatomy  of  cases  of  t^^phiis  fever 
been  carefully  investigated  by  Gerhard  and  Pennock,  A.  P. 
Steward,  John  Eeid,  Tliomas  Peacock,  William  Jenner,  Felix 
Jacquot,  Barrallier,  and  MurchisoD.  All  are  agreed  that  there  is 
Bo  constant  nor  characteristic  lesion ;  and  they  may  be  summed 
up  generally  as  follows: — "  A  fluid  condition  of  the  blood;  hyper* 
lemia  of  the  cerebral  Tncmbranes  and  increase  of  intm-cranial 
tltiid;   broDchial  catiin*b  and  pulmonary  hypostiisia;  softening  of 

he  hearts  liver^  spleen,  and  pancreas;  hyperaemia  and  byper- 
iropby  of  the  kidneys"  (MURCHISON,  p.  245). 

Treatment  of  I^hiis  Fever. — Befoi-e  considering  the  treatment 
typhus  fever,  it  is  of  the  greatest  importance  to  be  aware  of 
the  changes  which  go  on  in  the  syfttem  during  its  progresa  Dr. 
Parkes  baa  observed  the  nature  of  these  changes  in  a  most  con- 
clusive manner.  His  observations  are  of  great  scientific  interest, 
and  of  important  practical  bearing  ("  Gulstonian  Lectures "  in 
Medical  Times  and  Gazette  for  February  28,  1857),  In  an 
uncomplicated  aisc  of  typhus  fever  the  bi>dy  loses  flesh  rapidly, 
owing  not  only  to  diminished  ingress  of  food,  but  also  to  increased 
egress  of  bodily  sti*uctures  in  the  form  of  excretory  products. 
The  metiimorphosis  of  tissue,  as  judged  by  the  urine,  is  aug- 
mented. The  only  complete  analysis  of  the  urine  in  an  uncom- 
plicated and  undoubted  case  of  typhus  fever,  when  no  medicine 
whatever  was  given,  is  an  analysis  made  and  ^^corded  by  I)r, 
Parkes  (Urine  in  Disease,  p.  258),  '*The  condition  of  the 
Tirine,"  he  writes,  *'  was  that  of  ordinary  pyi'exia  The  water  was 
lessened;  the  urea  was  increased  one-fifth;  the  uric  acid  was  in 
large  amount,  and  spoutaneously,  or  on  the  addition  of  an  acid, 

[eposited*      The  chlorides  were   entirely  absent;    tbei-c  was  no 

iarrhcea  or  sweating;  the  sulphuric  acid  was  rather  liigh;  the 
phosphuric  add  was  not  determined-  The  free  acidity  was  very 
slight;  and  (diflering  from  many  pyrexiae)  the  pigment  and 
extractive  matters  were  throughout  in  small  amount  The  urea 
continued  large,  and  the  cliloride  of  sodium  small  in  amount,  for 
some  days  after  the  tempemture  had  fallen  to  below  the  normal 
limit  The  excretion  of  urea  was  remarkably  regular  in  amount 
from  day  to  day;  for  during  ten  febrile  days  its  range  was  only 

5  grains  (I  gramme)  below  the  mean  of  the  ten  days,  and  2D 
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grains  (1}  gnunme)  above  it  And  this  took  place  with  gratl 
alterations  of  temperature.  It  then,  as  usual,  fell  dming  oon- 
valesoence,  and  rose  again  to  the  healthy  standard  in  three  or  ibar 
days.  The  chloride  of  sodium  was  clearly  retained  in  this  case, 
for  there  was  constipation,  and  the  skin  was  diy,  ao  thai  none 
could  have  passed  off  by  the  intestines  or  snrfikx."  '  It  would 
seem  also,"  he  further  observes,  "  that  the  urine  in  typhus  ii 
much  more  frequently  albuminous  than  in  typhoid  ferer." 

In  three  cases  of  typhus  fever  associated  with  jaondioe  (whidi 
is  extremely  rare  in  typhus  cases).  Dr.  Murchison  examined  tbe 
urine,  which  was  also  jaundiced  There  was  no  re-action  on 
testing  for  tbe  bile  acids;  but  in  two  of  the  cases  tyro&in  and 
leucin  were  found.  In  one  of  these  cases  the  urine  was  almost 
devoid  of  urea.  At  the  autopsies  of  two  of  them  there  wm  do 
derangement  of  the  biliarj-  ducts  {Path.  Society,  Feb.  3,  1S63). 

The  following  inferences  are  drawn  from  the  table  given  bj 
Dr.  Parkes:— 

1.  In  spite  of  the  many  pints  of  fluid  drank,  a  small  quantity 
of  water  left  the  system  b}*  the  kidneys  and  skin,  and  none  at  all 
by  the  lx>wels.  This  retention  of  water  is  not  peculiar  to  typhiu^ 
and  its  cause  is  quite  unknown. 

2.  Tlie  amount  of  urea  was  greatly  increased  The  normal 
amount  of  urea  excreted  by  active  men  on  good  diet^  between 
twenty  and  forty  years  of  age,  weighing  145  Iba,  is  491  grains  in 
twenty-four  hours.  A  boy  ill  of  typhus,  aged  seventeen,  weigh- 
ing not  more  than  129  Iba,  excreted  not  less  than  532  grains 
dnily,  although  he  was  on  fever  diet,  and  taking  scarcely  any 
nitrogenous  food. 

3.  The  chloride  of  sodium  is  excreted  in  health  at  the  rate 
of  180  grains  daily.  In  this  case  of  typhus  fever  it  was  present 
only  in  traces,  the  amount  being  too  smaU  to  be  determined. 
Like  the  water,  this  retention  is  common  to  the  pyrexiae. 

4.  Metamorphosis  of  tissue  was  more  active  by  one-fourth  daily. 

General  Indications  for  Treatment. — From  most  careful  observa- 
tions such  as  these.  Dr.  Parkes  thus  gives  an  outline  of  the 
principles  u|>on  which  fevers  are  to  be  treated.  The  treatment 
of  fever  (and  typli  us  and  typhoid  fevers  are  not  exceptions)  may 
l»e  sumnie<l  up  as  being  a  combination  of  measures  to  reduce 

tie  heat,  to  insure  proper  exci'etion,  and  to  act  on  the  setni- 
«ci  Jietvea;  and,  as  Dr.  Murchison  justly  obBervea^  ''eveiy 
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remedial  agent  which  shall  be  found  to  promote  the  elimination 
of  urea,  without  increasing  the  destructive  metamorphosis  of 
tiasue,  will  deserve  a  trial  in  tj^phus'*  (L  c,  p.  2G8), 

To  reduce  heat  and  to  regulate  elimination  are  but  secondary 
indications  in  the  treatment  of  typh'u^  fever  compared  with  the 
influence  which  must  be  exercised  over  the  nervous  system;  and 
oae  of  the  greatest  objects  of  therapeutics  at  the  present  day  is 
to  find  substanees  which  will  act  on  the  nerves  and  the  blood, 
aod  restore  them  in  some  way  to  their  normal  action.  (See  page 
155,  ante.) 

Spedal  Indications  for  Treatment. — Our  objects  in  the  treatment 
of  typhus  fever  should  be,— (I.)  To  neutralize  the  poison  and  to 
correct  the  morbid  state  of  the  blood;  (2.)  To  eliminate  the  poison 
and  the  products  of  the  destructive  mctmnorphosis  of  tissue;  (3.) 
To  reduce  the  temj^erature;  (4.)  To  sustain  the  vital  powers,  and 
to  obviate  the  tendency  to  death;  (5,)  To  relieve  the  distressing 
symptoms;  and  (6.)  To  avert  and  subdue  local  complications 
(MuBcmsoN,  p,  2C5). 

1.  In  the  belief  that  the  morbid  condition  of  the  blood  in 
typhus  fever  may  be  due  to  the  presence  of  ammonia  in  some  as 
yet  unknown  combination,  the  use  of  mineml  acids  has  been 
jieeommended  by  many  pbysiciana  Murehison  considers  their 
beneficial  cfibcts  in  typhus  as  undoubted,  and  in  this  opinion  he 
13  confirmed  by  the  experience  of  Huss  of  Stockholm,  Haller  of 
Vienna,  and  of  Mackenzie,  Chambers,  and  Kichardson,  in  this 
countiy,  Huss  recommended  phosphoric  acid  in  doses  of  tan  to 
fiftaen  drops  every  second  hour,  believing  that  the  phosphorus 
exerts  a  special  influence  on  the  brain;  but  in  the  advanced 
stage,  and  especially  if  sweating,  numerous  petechise,  or  ecchy- 
moees  be  present,  he  has  recourse  to  sulphuric  acid  in  doses  of 
fifteen  to  twenty  drops  every  hour  or  every  second  hour.  Hydro- 
chlorio  acid  is  preferred  by  Drs.  Murchison,  Richardson,  Mac- 
kenzie,  and  Chambers,  It  may  be  given  to  the  extent  of  one 
fluid  ounce  of  the  dilute  acid,  mixed  in  a  quart  of  barley-water, 
sweetened  with  syrup  of  ginger,  and  flavoured  with  lemon  peeL  ■ 
Dr,  A.  P.  Stewart  has  used  with  advantage  the  tiiwtura  per-| 
cfihyrkii  ferri^  in  doses  of  thirty  minims  every  three  hours.  Dr, 
Murchison  recommends  nitro-muriatic  acid.  He  prescribes 
twenty  minims  of  hydrochloric  acid  with  ten  minims  of  iiUric 
acid  every  three  hours,  each  dose  being  diluted  with  the  patient  a 
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drink  But  if  the  **  tj^ilioid  state "  is  developed  in  a  m\ 
manner,  diluiG  mlphuric  acid,  in  doses  of  fiftet^n  to  twenty 
miniins  every  three  hours,  in  coniLination  with  cc/Aer,  and  small 
doses  of  quinine,  SLve  to  be  bad  recourse  to  as  in  either  of  the 
following  formulas: — 


R.  Acid,  Hydrocblor.  diL,  ttt  xxj  Acid.  Kit  dil,  ni  i.;  Spt>  Miher. 
Nit,  nxix.;  Liquor.  Cinclionie,  n^xxx.;  Decoe.  Scopar,  compi^  |l; 
vu^cc.     A  drauglit  so  com  posted  may  W  ^tdmtiiiatered  eveiy  thii^d  hour. 

Or,  R.  qnimm  Siilpli.,  gt\  ^;  Acid.  SulpL  dil.,  m  xi,  ad  ni  atxx. ; 
^tljer.  Siilph*,  tti  XV.  ad*  t?^  xxx. ;  Syrnp.  Aumnt,  nx  Ix.;  Becot 
Sc<*par,  comp.j  ^i. ;  mist&  A  duaiigbt  ao  composed  may  be  iidminiatcj;^ 
every  third  or  fourth  hour. 
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2.  To  insure  proper  excretion  and  elimination  in  fever  is  tnnch 
more  difficult  than  to  reduce  terupemture,  which  latter  condition, 
for  obvious  reasons,  it  is  not  always  wise  to  attempt 

Perhaps  the  best  general  method  to  insure  proper  excretion  is 
to  supply  the  system  with  abundance  of  allniine  salts,  which  ajne 
not  now  given  in  the  food,  and  to  maintain  the  action  of  the  kid- 
neys, the  bowels,  and  the  skin.  Chloride  ofmdium,  the  alhiUne 
mils  of  potash,  and  probably  also  those  of  soda,  tend  to  aid  the 
formation  of  urea  and  its  elimination.  In  the  use  of  nitt^aie  of 
potash  and  of  iodide  of  potassium ,  which  are  not  natural  con- 
stituents of  the  frame,  Dr.  Parkes  has  obsein^ed  that,  at  the  &s%t 
employment  of  these,  there  is  often  a  marked  lessening  of  ex- 
cretionj  as  if  the  chemical  processes  then  going  on  in  the  body 
had  been  interfered  with,  for  afterwards  the  elimination  again 
increases,  as  if  the  system  had  accommodated  itself  to  the  remt^dy. 

Purgatives  tend  to  insure  a  proper  excretion,  probably  by 
removing  from  the  blood  some  of  the  abnormal  products  formed 
in  fever.  The  great  relief  which  sometimes  follows  their  use,  as 
well  as  the  fall  of  temperature,  seem  to  show  this.  Where  there 
is  retention  of  urea,  they  aid  its  elimination,  because  we  know 
that  urea  passes  off  sometimes  by  the  mucous  membrane  of  the 
stomach  and  bowels.  The  patient  should  be  *allowed  Ut  drink 
freely  of  watery  and  five  grains  of  the  7ittrate  of  potash  may  be 
given  with  each  dose  of  the  nitro-muriatic  acid  already  men- 
tioned Dr*  Murchison  recommcntlB  niti'e  v^hey,  prepared  by 
boiling  Sii  of  nitre  in  a  pint  of  milk,  and  straining;  or  a  drink 
kprepai^  by  dissolving  5 1  to  3ii.  of  the  bitartj^e  ofpotasfi  m  a 
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pint  of  boilitig  water,  aad  flavoured  with  lemon  peel  and  sugar ; 
but  if  the  patient  be  very  prostrate,  or  if  the  bowels  >>e  relaxed, 
Hiiric  tiller  is  to  be  substituted  for  the  nitrate  of  potash 

Tea  aad  coffee  have  beea  recommended  in  the  stupor  of 
typhus;  and  it  is  probable,  as  Dr.  Parkes  has  shown,  that  their 
good  effects  are  due  to  their  power  of  eliminating  the  urea 
already  formed  in  the  blood.  The  coffee  may  be  given  a^  an 
t*xtract,  or  as  a  strong  infusion  of  the  powdered  berry  made  in 
the  ordinary  way.  Tea  has  been  recommended  as  an  infusion 
of  the  green  tea  leaf*  As  beverages  or  common  drinkij  in  fever, 
liotkh  tea  and  coffee  have  been  found  to  relieve  the  headaehe,  the 
pulse  becoming  fuller  and  stronger  under  their  use,  Boeker, 
L.  Lehman n,  and  Hammond,  all  agree  in  showing  that  in  health 
tbey  greatly  lessen  the  urea  (Parkes  On  tlis  UrLfie,  p.  76)*  With 
respect  to  chloride  of  sodium,  Dr.  Murchison  recommends  that 
large  quantities  of  this  salt  should  be  given  with  the  beef  tea. 

The  action  of  the  bowels  is  to  he  maintained  by  emetics  and 
laxativea  In  tlie  fii*st  instance,  if  the  patient  is  seen  early — i  e., 
before  the  dxtli  day — ^an  emetic  of  ipecacuanha  (one  scmple),  . 
and  of  antimony  (one  grain),  or  of  carbonate  of  ammonia  (twa  J 
scruples),  in  place  of  the  antimony,  is  to  be  administei^d.  If 
the  bowels  i-ernain  confined  after  the  emetic,  a  mild  laxative  of 
rhubarb  and  calomel,  or  of  castor  oil,  is  to  be  given;  and  failing 
tlie^e,  or  in  place  of  them,  a  simple  enema  m  to  be  administered 
(MCRCHISON,  p,  2G9),  The  advantages  of  emetics  ai-e,  that  they 
relieve  the  patient  to  some  extent  by  mitigating  or  removing 
headache  and  general  pains.  They  also  reduce  the  tejuperature, 
abate  thirst,  and  quiet  gastric  disturbance. 

Emetics,  however,  are  contra-iQdicated  if  the  patients  are  un- 
usually weak,  or  if  the  disease  has  advanced  beyond  the  first  J 
week.     Laxatives   and   enema,   however,  ought   to  be  repeated 
daily,  if  required,  so  as  to  secure  a  motion  of  the  bowels  once 
a  day.     In  this  respect  alone  the  treatment  is  totally  different 
from  the  tre^Ument  which  ought  to  obUiin  in  typhoid  fever,  as  J 
already  mentioned.     Excrementitious  matters  in  the  intestines  1 
must  be  removed  by  gentle  aperients.    The  dark  offensive  matters 
accumulated  in  the  intestinal  canal  in  typhus  fever  may  have 
a  secondary  deleterious  effect  on  tbe  system  if  they  are  allowed 
to  reraairL     Purging,  however,  in  typhus  fever  is  to  he  avoided, 
pound  rhubarb  pill  mas3>  which  tenda  to 
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siimulaU  the  peristaltic  action  of  the  iTvtestinea,  is  as  good  a 
medicine  as  can  be  given,  followed,  if  necessary,  or  alternated,  by 
a  small  dose  of  castor  oil,  or  by  a  simple  enema. 

Diaphoresis  is  not  to  be  encouraged  beyond  tbe  insensible 
transpiration  of  the  skin;  and  to  remove  which  the  wholesome 
detei^gent  of  tepid  water  sponging  is  most  beneficial.  It  ought  to 
be  used  twice  or  three  times  daily,  and  quantities  of  Gondf^ejluid 
or  of  muriaiic  acid  (si.  ad  Oj.)  may  be  mixed  with  the  tepid 
water  (Murchison).  The  measure  is  a  good  one  in  a  hygienic 
point  of  view,  and  it  contributes — 

3.  To  reduce  temperature,  for  which  the  external  applicatioii 
of  cold  water  was  once  practised  to  an  extreme  degree  by  Carrie. 
In  health  such  an  application  as  that  of  cold  water  has  a  great 
effect  in  reducing  temperature,  and  tends  to  increase  metamor- 
phosis (Lehmann,  Sanderson). 

4.  The  vital  powers  are  to  be  sustained  by  food  in  the  first 
instance.  For  this  purpose,  nourishment  ought  to  be  given  often 
and  at  stated  intervals — ^at  least  once  every  three  or  four  hours 
ailer  the  fourth  day  of  the  fever.  Even  if  the  patient  is  asleep, 
or  seems  to  be  so,  he  must  be  roused  at  these  stated  intervals 
(not  oftener),  to  take  his  food  or  his  stimulants.  But  if  towards 
the  period  of  the  crisis,  the  patient  appears  to  be  in  a  sound  sleep, 
he  ought  not  to  be  disturbed.  The  indications  for  treatment  just 
described  apply  to  the  earlier  stages  of  the  fever,  up  till  about  the 
fourteenth  day. 

Alcohol  in  small  quantities,  as  well  as  tea,  coffee,  and  other 
substances,  have  a  directly  stimulant  action  on  the  nervous 
system,  and  on  the  organs  of  circulation;  at  the  same  time, 
they  diminish  the  metamorphosis  of  the  tissue-elements.  Few 
remedies,  however,  require  more  discrimination  in  their  use; 
and  the  following  guides  for  their  administration  are  com- 
piled from  the  careful  observations  of  Dr.  Murchison  (L  c.,  pi 
269):— 

1.  Wine  is  not  usually  required  during  the  first  five  or  six  days 
of  the  illness,  but  most  cases  require  some  stimulants  daring 
the  second  week;  and,  as  a  rule,  the  physician  may  begin  to 
administer  stimulants  about  the  seventh  or  eighth  day. 

2.  The  indications  for  the  administration  of  alcoholic  stimiiknts 
are  mainly  derived  from  the  state  of  the  organs  of  drcolation; 
and  the  profession  is  indebted  to  Dr.  Stokes  (1839)  for  pointing 
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out  the  importance  of  cardiac  and  radial  pukes  as  guides  for  the 
use  of  alcohol  in  fever.  i 

These  indications  are^ — 

(ft)  Extreme  84>ftfiess  or  extreme  hardness  and  compreRsibOity 
of  the  poise.  An  in-egular,  intermitting,  or  imi>erceptible  pulse 
more  imperatively  demands  stimulantj*  than  a  merely  mpid 
pulse.  So  also  an  abnormidly  slow  pulse — ^*  g.,  40  to  GO — is  a 
ftronger  indication  for  stimulation  than  a  quick  pulse. 

(k)  When  the  cardiac  impulse  becomes  weak,  and  when  the 
first  sound  is  impaired  or  absent,  a  liberal  allowance  of  stimu- 
lants is  deumDded ;  and  iu  every  case  where  there  are  doubts  as  to 
the  propriety  of  giving  stinmlanta,  tlie  heai*t  must  be  examined 
with  the  hand  aud  with  the  8tethoscoj)e,  because  the  state  of  the 
pulse  alone  is  not  suificient  to  judge  from.  The  impulse  may  be 
found  to  diminish  progressively  from  the  fifth  or  sixth  day  to 
the  termination  of  the  di.sease;  and  for  several  days  prior  to 
death  or  recovery  it  may  be  entii'cly  absent.  The  systolic  sound 
of  the  heart  becomes  daily  more  feeble^  and  ultimately  may 
be  quite  inaudible,  leaving  the  second  sound  clear  and  distinct; 
and  before  the  first  sound  is  alti^gether  lost,  it  may  become  so 
short  that  it  is  difficult  to  distinguish  it  from  the  second  sound. 
If  the  action  of  the  heart  be  rapid,  its  iKiuuds  may  thus  come  to 
resemble  closely  those  of  the  fodus  in  utew.  A  violently  excite<l 
heart  all  through  the  disease,  with  cold  surfacej  cold  breath,  and 
feeble  pulse,  demands  wine  from  the  first,  but  even  with  its 
judicious  use  the  prognosis  in  such  cases  is  extremely  doubtful 
{Stokes,  Graves,  Murchison). 

Other  indications  for  stimulants  may  be  stated  as  follow : — 

(c.)  If  by  raising  the  |>atient  to  his  semi-erect  petition  a 
tendency  to  syncope  is  induced,  or  great  prostration  is  manifest, 
with  diminished  strength  and  volume  of  the  pulse,  then  stimula- 
tion must  be  commenced. 

{d,)  The  darker  and  more  copious  the  eruption,  the  more  is  the 
necessity  for  stimulants,  especially  if  petechiEe  are  numerous. 

(e.)  Profuse  perspiration,  with  no  improvement  in  the  general 
symptoms,  requires  an  increased  supply  of  stimulants, 

(/)  Coldness  of  the  extremities,  stupor,  low  delirium,  tremoFt 
ffobsultus,  involuntary  evacuations — symptoms  genemlly  of  the 
''typhoid  state*' — are  indications  for  the  liberal  administration 
of  alcohol;  but  the  propriety  of  giving  stimuhmts  in  delirium. 
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depends  on  the  state  of  the  pulse.  If,  on  the  trial  of  stimulants, 
the  patient  becomes  tranquil,  they  do  good,  and  may  be  con- 
tinued; if  the  reverse,  their  use  must  bo  suspended. 

(g.)  A  dry  brown  tongue  is  an  indication  for  wine  or  brandy, 
and  if  it  becomes  clean  and  moist  at  the  edges,  under  the  use  of 
either,  such  stimulation  is  beneficial 

(h.)  Comj)lications,  as  a  rule,  increase  the  necessity  for  stimula- 
tion ;  and  lai-ge  quantities  of  stimulants  are  called  for  if  pycEmia, 
erysipelas,  hwnchitis,  pulmonary  hypostasis,  j)neumonia,  inflam- 
viafory  swellings,  l>€4hHores,  or  local  gangrene  should  supervene. 

(-1.)  Persons  who  have  led  intemperate  lives,  and  old  pensonR, 
require  stimulants  early  in  the  fever,  and  in  largo  quantities. 

Tlie  effects  of  alcoholic  stimulation  recjuire  to  be  moHt  carefully 
watched  throughout  the  whole  period  of  their  adminLstration. 
Four  ounces  of  wine  in  the  twenty-four  hours  is  enough  to  l)egin 
with;  for  if  the  bloo<l  l>e  overloa<led  with  the  prwlucts  of  alcoholic 
ingestion,  further  alcoholic  stimulation  will  lead  to  increased 
contamination,  and  it  is  rare  that  more  than  eight  ounces  of 
l)nindy  in  twenty-four  hours  are  necessary. 

There  are  differences  in  the  demand  for  stimuli  in  the  typhus 
of  different  countries,  and  in  the  fever  of  different  epideraicii. 
T)r.  Wood  tells  us  that  in  America  ciusea  requiring  wine  or  brandy 
are  extremely  rare.  Dr.  Stokes  says  that  the  typhus  in  Ireland 
demands  largo  quantities  of  wine.  In  Scotland,  also,  wine  is  the 
grt^at  mainstay  in  the  treatment  of  typhus  fever^  requiring  often 
to  Ihj  administered  largely. 

Port,  Sherry,  Marsala,  Ma/leira,  brandy,  gin,  or  whisky  possess 
no  peculiar  advanbiges  apart  from  the  alcohol  contained  in  each. 
Si)irits  contain  from  fifty  to  sixty  per  cent  of  alcohol,  Sheny  and 
Port  from  seventeen  to  twenty-four  per  cent,  and  malt  liquors 
from  six  to  eight  per  cent  Two  fluid  ounces  of  spirit  will  thus 
be  equal  to  five  or  six  of  wine,  and  spirits  ought  to  be  given 
<lihited;  and  if  the  prostration  is  great,  and  when  the  skin  is 
<<>M  and  covered  with  perspiration,  the  best  stimulant  is  brandy 
or  whisky  punch,  given  as  hot  as  it  can  be  taken,  in  small 
(piantities  at  a  time  frequently  repeated  In  uigent  cases 
stimulants  ought  to  be  given  every  hour;  and,  as  a  rule,  a  laigcr 
<jiiaiitity  will  be  required  during  the  night  and  eaily  moming 
iuan  in  the  daytime,  for  it  is  usually  towards  monung  that 
tciiii^eratui-e  tends  to  get  low  and  the  vital  poweta  are  ai  their 
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lowest  ebb  (Murchison),  At  tbe  same  time  it  mu§t  ever  he 
T^membered,  as  Dr.  Jcmner  justly  observes,  that  "in  no  disea^ie  is 
the  advantage  of  refraining  irom  meddling  more  clearly  diHplayed 
than  in  typboa  fever;  and  in  no  disease  is  the  prompt  use  of 
jmwerful  remedies  more  clearly  indicated.  It  is  in  determining 
when  to  act,  and  when  to  do  nothing,  that  the  skill  of  the 
physician  as  a  curcr  of  disease,  in  the  case  of  fever,  is  shown. 
Interfere  by  depletion  or  by  fltimulatlon  when  nothing  should 
be  done,  and  tbe  patient  is  lost,  who,  if  it  had  not  been  for 
you,  would  have  been  safe.  Refrain  from  depletion  or  withhold 
stimulants  when  the  one  or  the  other  is  required,  and  the  patient 
Bioks  into  that  grave  from  which  judicious  treatment  might  have 
.ved  him." 

A  large  well- ventilated  apartment,  fresh  air,  a  cool  but  not  a 
cold  atmosphere,  quiet,  abstinence  from  solids,  and  a  free  supply 
of  water,  milk  and  water,  coffee,  weak  broth,  beef  tea,  accord- 
ing to  the  discretion  of  the  physician^  are  the  conditions  and 
remedies  on  which  a  large  majority  of  cases  will  recover.  But 
tlie  patient  must  be  constantly  and  cai^fully  watched,  and  there 
is  no  disease  where  the  attentions  of  a  woli-instructed  nm^e  are 
more  demanded;  and  there  is  no  class  of  patients  iu  hospital  so 
apt  to  be  neglected  by  tlje  attendaiit*^,  ea[»eciidly  as  to  the  regular 
administration  of  the  remedies  prescribt.*d  It  is  not  uncommon 
to  find  that  the  wine  alloLted  for  the  day  has  been  administered  at 
a  dmught,  when  it  ought  to  have  been  given  in  small  quantities 
at  regular  intei^als,  with  care  and  watelifulnesa  How  often  do 
we  see  almost  hopeless  cases  recover  under  the  careful  nursing  of 
an  intelligent  person,  regulated  by  tlie  dictates  of  common  sense 
and  conscientious  solicitude,  guided  by  the  judicious  directions 
of  a  physician  who  knows  well  the  nature  of  the  disease  with 
wbicli  he  has  to  deal?  The  nurse  ought  to  note  down  the  hours 
at  wliich  food  or  medicine  has  been  given^  or  any  remarkable 
change  in  the  symptoms.  She  might  also,  if  she  were  instructed, 
tjxke  obacrvations  with  tbe  thermometer,  for  the  information  of 
the  physician  at  each  visit 

Dr.  Marchison  recommends  that,  in  urgent  cases,  food  and 
alcoholic  stimulants  must  be  persisted  with  as  long  as  the  patient 
is  able  to  swallow;  and  even  when  he  can  no  longer  swallow, 
the  case  is  not  to  be  given  up ;  for  he  has  seen  cases  where  life 
appealed   to  be  saved  by  fi-equent  euemata  of  beef  tea  and 
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brandy  after  the  patient  had  ceased  to  take  anything  by  tbe 
mouth. 

Of  special  symptoms  which  call  for  relief,  the  most  ui^gent  k 
generally  headache.      If  headache  should  persist  after  delirium 
sets  in,  with  a  rapid  pulse  (e.  g,^  120),  attended  with  nause% 
some  saline  effervescing  mixture,  with  four  drops  of  hydrocy- 
anic acid,  may  be  given  every  six  hours.      In  the  persistence 
of  headache,  dry  cupping,  such  as  has  been  recommended  by 
Dr.  Sieveking,  might  furnish  an  aid  to  guide  the  treatment  by 
determining  whether  it  may  not  depend  upon  repletion  or  upon 
emptiness  of  the  cranial  v^cssels.     When  applied  to  the  nape  of 
the  neck,  dry  cupping  may  afford  relief,  if  repletion  has  to  do  with 
the  continuance  of  headache.     Under  such  circumstances  the  face 
is  generally  flushed,  the  conjunctiva)  red,  and  the  skin  diy  and 
hoi     If  the  dry  cupping  docs  not  relieve  such  symptoms,  the 
hair  must  be  shaved  off  the  head,  and  the  scalp  covered  with 
crushed  ice  enclosed  in  a  bullock's  bladder,  or  recourse  may  be 
had  to  the  cold  affusion.    The  application  of  cold  water  is  best 
effected  by  bringing  the  patient's  head  over  a  basin  at  the  edge 
of  the  bed,  and  having  a  vessel  arranged  so  that  the  cold  water 
(at  40''  or  50**  Fahr.)  may  drip  continuously  from  a  height  of  two 
or  three  feet  upon  the  head  (Murchison).     A  skein  of  worsted 
arranged  in  the  water,  with  the  ends  overhanging  the  basin,  will 
maintain  a  constant  flow  of  water  from  the  bai^in,  and  which  may 
be  directed  to  fall  upon  the  scalp.     Dr.  Murchison  recommends 
that  in  young  subjects  two  or  four  leeches  may  be  applied  to  the 
temples;  and  in  aged  or  infirm  persons  warm  fomentations  to  the 
head  are  advisable  (Graves  and  Murchison).    But  if  aniemia  is 
the  cause  of  the  headache,  as  may  be  suspected  from  the  state  of 
the  vascular  system,  then  stimuli  are  called  for.     Four  to  six 
ounces  of  wine  may  be  given  in  divided  doses  during  the  day 
and  night  of  twenty-four  hours.     If  the  pulse  continues  to  get 
weaker,  the  wine  must  be  increased. 

Tlie  headache  of  typhus  naturally  abates  about  the  eighth 
day;  but  it  is  sometimes  rendered  worse  by  sleeplessness;  and 
if  the  remedies  for  the  headache  do  not  relieve  it,  nor  tend  to 
induce  sleep,  then  opiates  may  bo  given,  combined  with  anti- 
mony, if  the  skin  be  dry  and  hot  and  the  pulse  of  good  strength. 
Dr.  Murchison  thinks  that  the  employment  of  opium  in  typhns 
is  more  dreaded  than  it  ought  to  be.    The  dose  of  opium  should 
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be  given  about  9  p.m.,  followed  in  two  hours  by  half  the  dose  if 
the  patient  does  not  sleep.  The  form  of  the  opiate  and  dose  may 
be  ten  to  twenty  minims  of  Battley's  solution  of  opium,  or  fifteen 
minims  of  the  solution  of  the  bi/meconate  of  morphia,  or  five 
grains  of  the  opium  pill  of  the  British  Phamuicopceia,  Dr. 
Murchison  teaches  us  to  distinguish  two  forms  of  delirium  as  a 
guide  to  the  administration  of  opium,  combined  with  antimony 
in  the  one  form,  and  with  ethereal  stimulants  in  the  other. 
When  the  condition  of  the  patient  approaches  more  to  that  of 
delirium  ferox,  the  cardiac  and  radial  pulses  being  of  good 
strength,  after  trying  the  cold  affusion  and  remedies  already 
mentioned,  then  opium  combined  with  antimony  ought  to  be 
given  without  delay,  as  in  the  following  prescription : — 

BL  Liq.  OpiL  Sedat  (Battley's),  nxlx. ;  Antim.  Tart.,  gr.  i  ad  gr.  ii. ; 
Aque  Camph.,  ^vL ;  misce.  A  laige  spoonful  of  this  mixture  is  to  be 
given  every  hour  until  sleep  is  induced. 

On  the  other  hand,  if  the  delirium  approaches  in  its  character 
that  of  delirium,  tremens,  the  radial  pulse  is  usually  quick  and 
feeble,  the  cardiac  impulse  diminished,  and  the  first  sound  of  the 
heart  more  or  less  inaudible,  then  the  opium  must  be  combined 
with  alcoholic  or  other  stimulants,  the  amount  being  regulated  by 
the  state  of  the  pulse  and  heaii.  Dr.  Murchison  suggests  the 
following  prescription: — 

BL  Liq.  Op.  Sed.  (Battley's),  Sss.;  Spt.  -Athens,  nxlx.;  Aquae  Campb., 
ad  l^iii ;  misce.  Commence  by  giving  two  table-spoonfuls  of  this  mixture, 
and  repeat  it  every  hour  till  sleep  b  obtained 

Or  opium  to  the  amount  of  half  a  grain  may  be  combined  with  three 
grains  of  camphor  in  a  pill,  and  such  a  pill  may  be  repeated,  if  necessary, 
every  two  hours. 

Cases  requiring  such  treatment  ought  to  be  seen  at  least  three 
or  four  times  daily.  If  dyspnoea  is  urgent,  and  lividity  of  the 
&ce  betoken  puhnonary  lesion,  defective  arterialization  of  the 
blood,  and  venous  congestion  of  the  brain,  opium  in  any  form 
most  be  withheld;  and  it  must  likewise  be  discontinued  if  any 
tendency  to  stupor  supervene,  or  if  there  be  any  marked  contrac- 
tion of  the  pupil — e.  g.,  "  the  pin-hole  pupil "  of  Dr.  Graves.  This 
physician  proposed  the  use  of  belladonna  in  such  cases,  and  he, 
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as  well  as  Dr.  Benjamin  Bell  and  Dr.  Murchifson,  bear  tbeir  united 
testimony  to  its  usefulness.  Dr.  Graves  prescribed  it  as  fol- 
lows:— 

&.  Ext  Belladonna,  gr.  i.;  Ext  HjoscTami,  gr.  vL;  PiL  Hjdnur., 
gr.  XXX.;  rnvtce.  This  mass  being  divided  into  cdx  pills,  one  may  be 
given  every  three  hours ;  or  it  may  be  given  in  the  form  of  a  draught,  in 
the  following  prescription: — R.  Ext.  Belladonna,  gr.  i.;  Pulv.  Moschi, 
gr.  X.;  Miicilagiuis  Acacifle  et  Syrup.  Aurant,  a  &  n],cxx.;  Aquas  Oamph., 
Jss.;  misce,  A  draught  of  this  composition  may  be  given  every  six 
hours. 

Dr.  Murchison  considers  that  musk  and  camphor  are  stimulants 
of  very  great  value,  which  have  fallen  into  unmerited  n^Iect 
Camphor  may  be  given  in  emulsion  in  doses  of  five  grains  eveiy 
two  hours;  or  in  the  form  of  an  enema  in  doses  of  a  scruple. 
Huss  and  Graves  also  bear  testimony  to  the  good  effects  of  these 
remerlies.  In  a  caRo  of  complete  sleeplessness  Dr.  Graves  gave 
the  following  combination  of  these  medicines  with  the  best 
results: — 

B.  An  tiro.  Tart,  gr.  ss.;  Pulv.  Moschi,  gr.  x. ;  Camphor,  gr.  v.;  Tinct 
Opii.,  Tix  X. ;  Aquffi  dil.,  Ji. ;  muce.  A  similar  drauglit  may  be  giTen 
ever}'  two  hours;  and  after  the  third  dose  the  patient  will  generally  fall 
into  a  quiet  sleep. 

When  there  is  danger  of  stupor  passing  into  profound  coma,  Dr. 
Murchison  has  seen  the  best  effects  result  from  a  small  cupful  of  a 
ptrong  infusion  of  coffee  given  every  three  or  four  hours,  employ- 
ing at  the  same  time  such  measures  as  have  a  derivative  action 
on  the  kidneys,  e.  gr.,  dry  cu[)ping;  mustard  poultices  to  the  loins; 
wet  compresses  of  thickly  folded  flannel,  wrung  out  of  hot  water, 
jiassed  round  the  loins,  and  covered  with  a  piece  of  waterproof 
cloth,  retained  in  its  place  by  a  bandage  or  a  towel  These 
remedial  agents  are  all  the  more  necessary  if  the  urine  contain 
either  blood  or  albumen.  At  the  same  time  free  evacuation  from 
the  bowels  should  be  secured  by  a  purgative  or  by  a  turpentine 
enema.  If  the  lethargic  state  supervenes  early,  and  before  there 
is  grn\it  exhaustion,  the  douche  has  been  found  to  be  of  great 
service  as  a  stimulant,  provided  there  be  considerable  elevation  of 
tomjx»n\ture.  and  little  irritability  of  the  nervous  system  fTODD, 
Armitage,  Murchison). 
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The  region  of  the  bkdJer  slioiild  Iw  examined  by  the  physician 
at  least  twti  or  three  times  daily,  by  manipiiktion  and  percnaiion; 
aad  if  there  be  the  slightest  doubt  as  to  its  contamiDg  urine,  the 
mtheter  niujst  be  introduced. 

Origin  and  Propagation  of  TsTphnfl  Fever.— It  is  yet  uncertain 
whether  great  over^rowtling  and  vitisition  of  air  by  the  organic 
impurities  emanating  from  the  respiratory  and  other  functions 
will  absolutely  generate  typhus  fever  dc  7iom.  In  all  the  English 
ware  (for  *'  typhus  fever  is  a  disease  as  old  as  the  disputes  of 
nations")  there  has  always  been  plenty  of  typhus  poison  waiting 
for  fevourable  conditions  to  assume  activity.  This  arose  from 
the  peculiar  syHtcui  of  recruiting*  Coniuiissions  or  commands  of 
regiments  were  wont  to  be  given  to  those  who  collected  a  certain 
number  of  men.  Every  low  purlieu,  eveiy  infam*ms  haunt,  every 
jail  even,  used  to  be  ransacked  for  recruits.  Wherever  these 
men  went  they  carried  typhus,  at  that  time  the  constant  scoui^ 
of  our  towns  and  our  jaib;  and  complaints  of  the  introduction  of 
typhus  fever  from  this  source  are  frequently  found  in  the  writings 
of  army  surgeons  of  the  last  century.  In  connection  witti  this 
point,  Dr.  Donald  Munro,  in  1704,  gives  the  following  caution: 
— "Tliat  particular  regard  l>e  paid  to  those  soldiers  picked  up  in 
the  streets,  or  who  have  been  taken  out  of  the  Savoy  or  other 
jails.  j\ll  dirty  rags  from  such  people  should  be  tliRiwn  away 
or  burnt  "(Dr.  Parkes,  I  c.)  There  is  now  ample  proof  that 
typhus  fever  may  be  communicated  hyfomitcs  adhering  to  apart- 
ments, articles  of  clothing,  and  the  like;  and,  provided  fresh  air 
he  excluded,  it  is  known  that  such  articles  will  retain  the  poison 
for  a  very  long  time.  Herein  lies  a  falhicy  which  pervades  the 
argument  from  cases  to  pn>ve  the  generation  of  the  disease  de 
novo.  The  poison  may  be  mi  A  (like  that  of  small- pox)  to  be 
constantly  in  existence*  Dr.  Murchison  quotes  some  striking 
instances  of  the  propagation  of  typhus  fever  by  fomiles.  For 
example,  he  refers  to  the  instance  related  by  Foder6,  in  which 
the  soldiers  of  the  French  army,  during  their  retreat  from  Italy 
in  I799i  communicated  fever  to  the  inhabitants  of  towns  and 
villages  where  they  halted  on  their  route,  although  the  army  was 
not  attacked  by  fever,  and  soldiers  travelling  smgly  did  not 
communicate  the  disease.  But  as  he  omits  to  connect  tlxis  with 
tlie  feet  that  typhus  prevaUed  to  a  great  extent  in  the  towns  they 
besieged,  and  in  some  instances  obtained  possession  of^  the  source  of 
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the  fomites  is  not  made  apparent,  and  therefore  in  my  last  edition 
I  was  led  to  mifsrepresent  this  instance  given  by  Dr.  Murchiaon, 
and  to  put  it  forth  as  an  example  of  generation  de  novo  (See 
p.  87  of  Ids  work  On  Continued  Fevers).  He  quotes,  however,  the 
recent  instance  of  the  Egyptian  vessel,  the  "  Scheah  Gehald,"  at 
IdveqKX)!,  the  crew  of  which  disseminated  the  poison  of  typhus 
by  their  clothes  and  persons,  although,  as  he  says,  they  bad  not 
the  disease  themselves.  But  this  is  an  error.  The  careful  inves- 
tigation niatle  by  Dr.  Farkes  into  the  hLstoiy  of  this  epidemic  <m 
board  the  Eiryptian  ship  clearly  shows  that  the  crew  suffered 
from  tyjihus  fever  {Statijftiad,  Sanitary,  and  Medical  BeportsoJ 
the  Amny  iMlad  D^ixirtnient  for  1860,  p.  359).  The  iacts  of 
the  csise  have  been  curiously  confused;  but  the  following  state- 
ment, from  tlie  al»ove  and  other  sources,  may  be  relied  on:— A 
numl)er  of  men  (476,  chiefly  Aralis)  were  shipper!  on  board  the 
''Scheah  GehaM"  at  Alexandria,  to  proceed  to  Liverpool  to 
nax-igate  Ixack  a  man-of-war  then  in  tluit  \)OTt,  The  weather  was 
cold  an<l  stormy,  the  hatches  were  battened  down  during  t 
len^rthened  vova^rt?  of  thirtv-two  davs  from  Malta;  and  the  men, 
unaccustomed  to  the  rignr  c)f  a  Northern  winter,  and  not  pro- 
vi«led  with  suit^ible  clothing,  crowded  below  for  warmth  and 
shelter.  Even  they  whose  turn  it  was  for  duty  had  to  be  driven 
up  on  deck.  They  were  extremely  crowded  on  board,  and  the 
sp:ice  lx*I<>w  deck  wiis  quite  insufficient  for  so  lai^  a  numbo' 
(for  the  crews  of  two  vessels  were  on  board);  and  there  was  no 
attempt  t4)  promote  ventilation.  Tlie  persons  and  clothing  of  the 
men  were  tilthy  in  the  extreme.  The  space  between  the  decks 
soon  became  intolenihle  from  filth;  for  many  of  the  men,  being 
landsmen,  were  sea-sick  on  the  voyage,  and  they  dischaiged  the 
contents  of  their  stomachs  and  bowels  in  all  parts  of  the  ship, 
which,  on  arriving  at  Liverpool,  was  so  offensive  that  it  had  to  be 
sunk  in  the  graving  dock.  Moreover,  the  rations  served  to  the 
men  were  much  lielow  the  proper  standard  as  regards  quantity. 
Several  deaths  occurred  on  the  voyage;  and  although  the  captain 
denied  the  existence  of  fever  and  the  occurrence  of  deaths,  his 
statonifMits  ar\f  quite  untrustworth}',  for  on  arrival  in  liveipool 
thirty-two  men  had  to  be  sent  to  the  Southern  Hospital  Two 
dii^I  si^in  after  admission,  and  their  disease  was  returned  as 
dysentery ;  but  Mr  Pemberton,  on  whom  the  duty  of  receinng 
and  treating  the  patients  at  first  fell,  was  convinced  that  he  had 
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some  kind  of  fever  before  him  in  the  persons  of  these  sick  Arabs. 
He  called  the  disease  "febris;"  and  in  writing  to  a  friend,  ex- 
pressed his  belief  that  it  was  a  "jail  fever."  The  heat  of  skin, 
the  sordes  on  the  teeth,  and  the  mai*ked  symptoms  of  stupor  in 
Bome  cases  and  furious  delirium  in  others,  led  him  to  this  conclu- 
sion, although  he  could  not  see  the  eruption  on  the  dusky  skins 
of  the  Egyptians;  and  perhaps,  as  he  had  never  seen  a  case  of 
typhus  fever  before,  he  might  not  have  recognized  the  eruption, 
AS  Dr.  Parkes  suggests,  even  if  present.  This  diagnosis,  however, 
was  made  at  once  by  Mr.  Pemberton,  and  before  fever  had  been 
communicated  to  any  residents  in  the  hospital  It  is  impossible 
now  to  ascertain  how  many  of  the  thirty-two  Egyptians  had  this 
fever;  but  five  had  marked,  and  several  others  had  slighter 
symptoms.  Many  of  the  patients  (tjrphus  and  others)  had  dysen- 
tery, and  several  were  frost-bitten. 

Indubitable  typhus  fever,  with  a  well-marked  rash,  was  com- 
municated by  these  men,  and  by  Mr.  Pemberton  himself  (who 
had  a  well-marked  rash),  to  another  medical  officer,  and  to  two 
nurses,  a  porter,  and  some  patients.  The  chaplain,  also,  who 
slept  out  of  the  hospital,  but  visited  the  sick  men,  was  attacked, 
and  died  in  twelve  days.  In  all,  nineteen  persons  contracted 
typhus  in  the  Southern  Hospital,  three  on  board  the  ship 
after  she  came  to  Liverpool,  and  three  at  the  Liverpool  hatha 
Six  died  of  these  twenty-five  persons.  "  No  single  link  of 
evidence,"  says  Dr.  Parkes,  "is  wanting  here  to  show  that 
typhus  prevailed  on  board  the  ship,  and  that  typhus  patients 
admitted  from  the  ship  into  hospital  communicated  the  disease 
to  a  number  of  other  persona  The  idea  that  the  Egyptians 
sufifered  only  fix)ra  dysentery,  and  that  in  some  remarkable  way 
a  specific  disease  like  typhus  arose  out  of  this  dysentery,  does 
not  appear  to  have  the  slightest  foundation.  To  urge  such  an 
hypothesis,' in  the  face  of  the  simple  facts  above  noted,  is  to 
ignore  all  evidence,  and  to  render  the  progress  of  medical  science 
impossible.  Cases  of  typhus  were  not  only  communicated  to 
residents  in  the  hospital,  but  to  persons  who  boarded  the  ship, 
and  to  three  attendants  at  the  public  baths,  to  which  more  than 
200  of  the  crew  were  sent.  Some  of  these  men  were  sick,  though 
they  were  not  known  to  have  tyj)hua  They  carried  typhus, 
however,  in  some  way — perhaps  in  their  clothes — and  commu- 
nicated it  to  the  attendanta    The  remaining  crew  (350)  of  the 
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'Scheah  Geliald'  were  sent  to  Alexandria  on  board  the  'Vovagcnr 
de  la  Mer.'  The  people  of  Liverpool  were  probably  so  glad  to  get 
rid  of  tliem,  that  they  did  not  take  the  trouble  to  see  that  the 
typhus  fever  Iiad  >jeen  eradicated,  and  several  of  the  men  were 
sent  at  once  from  the  Southern  HospitaL  The  'Voyageur  de 
la  Mer'  lost  some  men  on  the  paiissage,  and  landed  severd  at 
Falmouth,  and  S4>me,  with  unequivocal  tj-phns,  at  Malta;  and  of 
thirteen  En^rlLshmen  who  were  in  her,  six  took  the  disease.** 

"The  ca.se  of  this  £;^yptian  vessel,"  continues  Dr.  Fkrkes, 
"afforded  almost  tlie  lK:;»t  opportunity  seen  in  this  generatioii 
fur  the  investigatiiin  of  the  important  question  of  the  spontaneous 
generation  of  typhus.  Tlie  opportunity  was,  however,  lost  Thit 
all  the  circumst^tnces  which  have  been  supposed  to  be  capaUe  of 
calling  into  existence  the  sj^ecific  pr»i>»on  of  t>-]>hus  were  pres«t 
in  thi-s  fuul  and  tilthy  ship  is  clear;  but  every  one  who  reads  ill 
the  published  .stiteinent^  will  at  once  perceive  that  one  link  of 
the  chain  <if  evidence  is  wanting,  and  that  it  has  not  been  pmved 
that  some  of  the  crew  were  not  ill  with  typhus  when  they 
emliarked  at  Alexandria,  or  became  ill  within  the  incubative 
perio«l.  On  the  contrarj',  the  inteq>reter  informed  Mr.  Peniberttm 
that  some  of  the  men  were  sick  when  they  came  on  board  It 
can  never  now  \te  ascertiiined  whether  there  were  such  cases  or 
not,  and  the  history  of  the  outbreak  at  Liverpool  afftirds  another 
instance  of  the  loss  of  a  great  opj)ortunity  for  definitely  setting 
at  rest  a  most  im]>ortant  question."  Tlie  case  of  the  "Scheah 
Oehald"  now  assumes  exactly  the  same  asf^ect  as  many  instaneeft 
historically  quoted  as  examples  of  generation  de  novo — namely, 
that  however  plausible  may  seem  the  probability,  there  is  no 
proftf  that  typhus  fever  arose  de  novo.  Seeing  that  such  is  the 
stiite  of  the  question  as  to  the  origin  of  typhus — that  it  is  exactly 
in  the  siime  stite  as  our  knowledge  regarding  the  origin  of 
small-pox  or  of  typhciid  fever — that  it  has  been  in  existence  from 
the  earliest  i)eri(Mls  of  the  world  s  history — that  it  is  undoubtedly 
[)rf»p;igated  from  pre-existing  foci,  and  by  continuous  succession, 
the  immediate  direction  of  investigation  ought  to  bear  especially 
on  the  following  points: — namely,  How  long  can  the  tj'phus 
jH^»ison  exist  or  l)e  maintiiined  in  a  condition  fit  to  assume  activity 
under  fav(»urable  circumstances?  What  is  the  distance  at  which 
'*  ^s  potent?  Has  tem[K?niture  any  influence  upon  it t  lUTuit 
the   conditions   or  combination  of  circumstances  more  or 
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aasential  to  the  development  and  pi-opagatlon  of  the  typhus 
poii&nf 

The  feet  that  typhus  fever  is  contagious  is  hased  on  evidence 
iv-lich  shows, — (1.)  That,  when  typhun  commences  in  a  house  or 
cii^triet,  it  often  spreads  with  great  mpidity;  (^.)  That  the  preva- 
il uce  of  typhus  in  single  houses,  or  in  circumscribed  districts, 
i^  in  direct  proportion  to  the  degree  of  intercourse  between  the 
hejiltby  and  the  siclt ;  (3.)  That  persons  in  comfortable  circum- 
stiUDues,  and  living  in  localities  where  the  disease  is  unknown,  are 
w-ttaeked  on  visiting  infected  persons  at  a  distance;  (4.)  That 
tvphus  m  often  imported  by  infected  persons  into  localities 
previously  free  from  it;  (lastly),  That  its  contagious  nature  is 
indicated  from  the  success  attending  the  measures  taken  to 
l>T^vent  its  propa^tion,  more  esj>ecially  the  early  removal  of  the 
sii'k.  Di".  Murchisoti  fully  illuBtratcs  by  examples  all  of  these 
statements* 

The  .specific   poison  seems  capable  of  transmission  in   varioua 
^':iys:  but  many  circumstances  seem  to  point  to  the  cutaneous 
Htid  pulmonary  exhalations  of  the  sick  as  the  media  wliich  con- 
vey the  specific  poison  from  the  diseased  to  the  Ijealthy.     It  is 
tlm^  conveyed  tlirough^  the  air,  or  by  fomites.    That  pai-ticles  of 
oi^nic  matter  are  constantly  floating  in  the  air  no  one  can  doubt 
who  has  seen  the  ingenious  contrivance   of  M.  Pouchet  put   in 
practice,  and  the  sttbstanucs  so  suspended  in  the  atmosphere  col- 
lected, by  drawing  a  cuiTcnt  of  air  through  a  funnel  with  a  very 
small  opening.      Immediately  below  the  opening  the  covering 
gla^  of  a  microscope  slide  is  phicefl,  with  a  drop  of  glycerine 
spread  over  it     Upon  this  the  current  of  air  impinges,  and  an^' 
solid  or  corpuscular  bodies  floiiting  in  the  air  may  be  in  this  way 
arrested  and  exumined   with    the    microscope.      Dr.  Parkes   has 
detected  by  this  method  unequivocal  epithelium  cells  in  sevenil 
instances;  and  Eiselt,  in  a  ward  containing  thirty-three  childrea 
with   acute  purulent  ophthalmia,  was  able   to   detect   pus  cells 
ftoaiing  in  the  air  {AimiT/  Med.  Dejh  Sanit,  Report  for  1860,  p. 
MQ ;  also  Gomptes  Jknd.^  1861 ;  and  Med.  Times  and  Gazette, 
1801). 

Such  matenal  particles,  capable  of  conveying  the  specific  poison 
of  a  disease  such  as  typhus,  are  thus  inhaled  or  swallowed,  and 
so  they  find  admission  into  the  bodies  of  the  healthy,  to  exercise 
their  morbid  influence  on  the  blood,     A  peculiar  pungent  odour 
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emanates  from  the  t^'phus  fever  patient  It  is  especiallj  obvioos 
from  the  bre<ath,  and  from  the  skin  on  turuing  down  the  bed- 
clothes. 

There  is  no  evidence  to  show  the  extent  of  space  throng^  which 
the  typhus  poisxm  oin  be  transmitted  through  the  air.  From 
some  observations  it  would  seem  that  the  contagions  inflnenoe  of 
t^'phus  is  confined  to  a  narrower  sphere  than  that  (rf*  amall-poz. 
Dr.  Murchison  concludes  that,  "  if  a  patient  be  placed  in  a  hrgc 
Well-ventilated  apartment,  the  attendants  incur  little  risk,  and 
the  other  residents  in  the  same  house  none  whatever. 

**  There  are  likewise  no  grounds  for  the  popular  belief  that 
typhus  may  \ye  propagated  through  the  atmosphere  from  a  fifver 
hod^pital  to  the  houses  in  its  neighbourhood.  On  the  other  hand, 
HKHlical  attendants  who  auscultate  typhus  patients,  or  who  inhale 
tlieir  concentrated  exhalations  from  under  the  bed-clothes,  ran 
no  small  danger,  and  the  danger  is  always  in^nieased  or  dimin- 
ished in  pn>j»ortion  to  the  supply  of  fresh  air"  (MuBcmsox.  L  c 
p.  bOy  Th<;re  are  also  go<Kl  grounds  for  believing  that  typhus 
fever  may  l<-  communicateil,  and  even  carried  a  great  way.  by 
fimites,  or  l-y  articles  of  clothing  strongly  impregnated  with 
the  specific  fioL>on;  and,  pnmiled  fresh  air  be  excluded,  the 
efficiency  of  the  fnjis^m  may  lie  maintained  for  a  long  time 
*^  Complaints  of  the  intn.Kluction  of  typhus  from  this  source 
are  frei|uently  f«>und  in  the  writings  of  army  surgeons  of  the  last 
centun-.  Typhus  was  several  times  carried  to  the  West  Indies, 
and  even  prvvailed  there  apparently  to  some  extent"  (Parkes 
O.i  the  CtiU'^^  *'/  SicL-nf^  in  EmjUdi  Wnrs).  The  poison  may 
al>i>  adhere  t<»  the  walls  of  dwellings,  to  beams  of  wood,  and  to 
articles  of  funiiture.  Dr.  Murchison  quotes  an  account  by  Pringle 
of  twenty-thry.-e  j»er>-ias  luring  employed  in  refitting  old  tents  in 
which  t\i»hus  patients  had  lain:  and  seventeen  of  these  persons 
died  of  the  infection.  He  alf?o  refers  to  an  observation  of  lind, 
who  mentions  several  instances  in  which  infected  ships  con- 
tiTiued  to  im{iart  the  disease  long  after  the  sick  had  been 
rv  :n  »vo»i  Similar  cases  are  recorded  by  Jaoquoi  respecting  the 
Criiiivaa  tj^-iihusL 

Nurses  and  other  attendants  in  fever  hospitals  are  well  aware 
of  the  dan«^^r  of  o-^ntracting  typhus  fi\Mn  infected  clothes,  and 
from  cleaning  the  Wdding  of  the  sick;  and  in  some  instances 
I  hoy  aiv  in  the  halut  of  *"  measuring  the  amount  of  danger  by  the 


INCTBITITE   PERIOD    OP    TTPBtiS   FEVER. 


463 


badness  of  the  smelL"    Thus  they  are  liable  to  contract  tj^phus 

fever  without  havfng  had  any  direct  communication  with  the 
sick.  With  regard  to  tlie  kind  of  clothing  most  apt  to  retain 
and  convey  the  specitic  poison,  wooUen  textures  are  found  to  be 
the  most  dan^rous,  HtLller  of  Vienna  hits  made  experiments  oa 
this  point  He  observes  that  (iari-coloured  materitilg  of  clothing 
are  more  apt  to  absorb  the  contagion  of  typhus,  and  to  convey  it 
to  other  individuals,  than  those  which  are  light-coloured  He 
found  that,  among  troops  wearing  dark-coloured  uniforms,  it 
more  frequently  happene<l  that  new  cases  of  typhus  entered  the 
hospital  after  a  convalescent  patient  joined  his  corps  than  those 
Willing  light  or  white  uniforma  The  fact  has  been  often  ob- 
aerved,  tliat  in  dissecting-rooms  dark  clothes  acquired  the  cadaveric 
odour  sooner,  and  were  deprived  of  it  less  readily  than  light  ones; 
and  he  ascertained  by  experiments  that  the  absorption  of 
odours  is  regukted  by  the  laws  which  govern  the  absorption  of 
light  Haller  also  found  that  the  specific  poison  of  typhus 
fever  is  lighter  than  atmospheric  air.  When  the  under  storeys 
of  an  hospital  were  filled  with  typhus  patients,  those  in  the 
upi^r  storoys  were  always  observed  to  become  infected,  when 
there  was  a  communication  between  tlie  air  of  the  two  storeys. 
On  the  other  hand,  when  only  the  upper  storej^s  contained  cases 
of  typhus,  the  patients  in  the  under  part  of  the  house  enjoyed 
perfect  immunity  {Edin.  Med.  and  Saiy,  Jmirnal,  1853).  Dr. 
Murchison  has  observed  that,  if  the  poison  be  vety  concentrated, 
the  length  of  the  period  of  exposure  sufficient  to  contract  the 
dise4i@e  is  very  brief — not  more  than  a  few  minutes;  and  the 
lat-ent  period  during  which  it  remains  in  the  body,  without 
betraying  its  presence  in  any  way,  has  been  very  variously 
estimated  Nine  days  is  the  result  of  Dr.  Murchison's  obser- 
vations. Instances,  however,  are  not  uncommon  in  which  the 
disease  manifests  itself  almost  instantaneously  after  exposure  to 
the  poison.  In  siich  cases  these  extremely  susceptible  persons  are 
generally  conscious  of  the  peculiar  and  offensive  pungent  odour 
emanating  from  the  beds  or  bodies  of  the  sick.  They  are 
generally  then  immediately  seized  with  prostration,  nausea^ 
rigors,  and  headache,  followed  by  the  regular  development  of  the 
diaaase.  Such  persons  are  thus  almost  conscious  of  the  moment  at 
which  the  poison  entered  their  system.  On  the  other  hand,  the 
length  of  time  between  exposure  and  attack  may  be  gi^eatly  pro- 
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longed.  In  my  own  case,  I  was  three  months  in  daily  and  dj^H 
attendance,  in  tlm  fever  wards  of  the  Dundee  Ififirriiary,  for  many 
hours,  on  cases  of  typhus  fover  before  biking  the  disease.  Ill 
such  cases,  however,  of  prolonged  exposure,  it  is  probatle  tlmlfl 
the  coiiatitution  may  l>o  suseei)tible  at  some  perifwls  rather  thnul 
at  others;  but  of  thts  conditions  of  such  susceptibility  nothing  im 
knowQ.  I 

Opinions  vary  as  to  the  stage  of  the  disease  at  which  t!ie  I 
typhus  poison  m  most  powerful.  Some  consider  that  it  is  so  I 
during  the  period  of  the  eruption — otheiB  that  it  is  so  during  tb*  ■ 
period  of  convalescence.  Dr.  Peiry  Wiis  of  this  latter  opinion,  ■ 
and  Dr.  Miirchisons  obsen'utions  lead  him  to  confimi  tifi  ■ 
opinion  of  Peny^j  but  he  is  inclined  to  think  that  the  disefl»  I 
is  really  most  apt  to  propagate  itself  from  the  end  of  the  finit  I 
week  up  to  convalesce  nee  ^  when  the  peculiar  odour  from  the  skin 
and  lungs  is  the  strongest. 

Tlie  conditions  essential  to  the  propagation  of  the  spiicific  ■ 
poison  of  typhus  fever  are  mainly  as  follows: — (1.)  Overcrowding^  ■ 
co-existing  with  deficient  ventilation;  (2.)  Personal  squalor,  and  I 
filthy  apparel  saturated  with  cutaneous  exhalations;  (St)  km 
deteriorated  state  of  the  cont^titution,  such  aa  may  result  fifam  ' 
protracted  starvation,  scur\'y,  and  other  debilitating  causes;  (4.) 
A  moderate  tempei^ture,    Diy  heat  is  a  powerful  disinfectiint 

^K  HEIAPSENG  FEVEB— F«5rw  Mecurrms,  ^^M 

Definition* — A  cmUlnued  fisver,  Itavlng  a  very  al/ntpt  inw^^^ 
markGil  by  rigors^  cldllintm,  awd  severe  headache,  vomiting,  cmH 
often  jaundice;  a  vfhite  moist,  tongue,  epigastric  tenJi^r/iess,  wnM 
fined  bowels,  enlarged  liimr  and  ^pleen^  hlgh-cohm^d  urine,  M 
frequent,  full,  and  often  hounding  pulse,  pains  in  the  back  anm 
liiubB,  restlessnem,  and  occa^ioitally  dellriuni.     These  symptcmM 
abruptly    temnnate    bij   an    exeeeiUngly    copious   jTerspit^atioM 
between  the  fifth  and  the  eighth  day;  ajid  after  a  coraplcte  apjM 
recti^  interval  {during  tvhivh  the  patient  may  be  ao  umU  a^  ta  ^m 
up  and   walk   about),  an  abrupt    ^'elapm   aupen^nes  ot*  tlM 
FomiTKENTH  day  f ram  the  fird  comnieneement     The  relap^  run^ 
a  dimiliiT  antrse  to  thai  of  the  2>ru/iar^  pam*r^«m,  and  tcrtni^mtea 
between  the  third  and  ttie  eighth  day.     hi  some  cases  a  s^eond^ 
thirds  fourth,  and  m/en  fifth  7'elapm  may  occur,    JDcath  i#  apt  iM 


KISTOEY    AND    PATHOLOOV   OP   KFLAPBrNCJ   FEVER. 


465 


^E/^f  /mm  suthlen  spwope,  mpmudly  after  the  ejc^esHive  per- 
fj^fulhti;  or  from  suppression  ofuriTis  mid  eovut.  No  consiwtU 
^rupiimi  afid  no  ifpmfio  kalon  are  associated  it^iih  thw  fever. 

^B^ihologj, — ^The  aama  by  which  thk  disea^  is  known  is 
derived  from  one  of  the  most  constant  and  striking  peculiaiuties 
of  the  {ev^T,  It  is  also  sometimea  dtsaoribed  under  the  variom 
names  af  '*jive''  or  *' seve^n-da^  fever"  '' semntmn-daij  fever" 
■'bilious  T€mi4tent  fever^^*  and  ''bilioiis  relapsifig  fever"  "mild 
yellow  /ever"  " symKiia"  '' skoH  fma'"  and  "shmi  relapsing 
'  femr"  Epidemics  of  this  fomi  of  fever  have  been  I'ecognizad  to 
pravaO  on  different  occasions  since  1739.  In  Dublin  it  prevailed 
at  that  time  and  in  several  subseciuent  years.  Sometimes  it  has 
been  described  as  a  variety  of  a  well-known  form  of  fever,  and  at 
other  times  as  a  new  disease. 

In  Scotland  in  1S17-18  this  fever  was  clinically  recognised  and 
described  by  Drs,  Christison  and  Welsh ;  and  when  it  re-appeared 
m  an  epidemic  in  Edinbrn-gh  and  Leitli  in  1843,  Br.  Christison 
had  no  difficulty  in  again  recognijdng  it     About  this  time  it  also 
appeared   in  Glasgow  as  an  epidemic  about  a  month  before  its 
outbreak  in  Edinburgh ;  and  subsequently  it  became  prevalent  in 
Dundee   and   other  large  towns  in  Scotland      It  was  oljflcrved 
with  great  accuracy,  and  its  phenomena  were  recorded  in  the 
medical  journals  of  the  period,  by  Drs.   Craigie,  Alison,  Arrott, 
Henderson,  Douglas,  Jackson,  Mackenzie,  Cormack,  and  WardelL 
It  formed  a  part  of  the  fever  epidemic  of  Ireknd  in  1817-18*19, 
described  by  Barker  and  Cheyne;    and    it    had    been    preva- 
lent in  Ireland  (qt  many  years.     Epidemics  of  it  wei-e  described 
by    Eutty,    in    hb    Ghronologicul  History  of  the  Drn'oses  of 
Ikahlin^  as  early  as  1739  and  1741.     In  most  of  the  periods  of 
epidemic  fever  referred  to,  the  commencement  of  the  epidemic  was 
characterized  by  the  gi'eater  preponderance  of  cases  of  relapsing 
fever;   and  as  the  epidemic  advanced,  the  number  of  cases  of 
relapsing  fever  gave  place  to  a  preponderance  of  typhus  cases 
(Steele,    R  Patersqn,    Okmerod,   Murchison).     In  1847  it 
became  again  epidemic  in  Glasgow,  Edinburgh,  and  the  lai^e 
manufacturing  towns  of  Scotland,  as  well  as  in  London,  when  it 
was  carefully  described  by  Dr.  Jenner,  who,  moreover^  shows  that 
its   characters    have    remained    C4:>n8tant  since  they  were  tii-at 
described  by  British  physicians.     During  the  same  year  it  pre- 
vailed in  some  parts  of  the  Continent,  and  more  especially  in  the 
VOL,   L  2H 
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Prussian  proviace  of  Upper  Silesia,  and  in  some  other  parts  of 
Gtsrmaiiy.     Tliere  it  has  been  described  by  Virchow,  BareDspning, 
Diinmikr,  and   Sochanek.      These  observers,  however,  did  not 
know  or  recognize  the  fever  so  well  and  precisely  described  by 
the  Scotch  physicians;    and,  indeed,  Dr.  Parker  was  the  first  to 
indicate,  in  bis  admirable  paper  on  "The  Diagnosis  of  Fevered 
already  noticed,  that  the  epidemics    these  German  ph^'^ciani 
described  were  mainly  made  up  of  the  rekpsing  fever.     This  fever 
evidently  formed  the  great  bulk  of  the  cases.     Yet,  although  ill 
characters  are  thus  so  strikiog  that  the  most  superficial  obserri 
could  not  fail  to  recognize  tliem,  the  Gennan  systematic  writeii| 
(except  Virchow)  make  no  allusion  to  relapsing  fever  as  a  separate 
and  distinct  disease;  and  even  those  who  observed  the  fever  ifl 
(Jermany  failed  to  draw  that  obvious  inference  to  whicb  the 
Scotch   physicians  unanimously  came — namely,  that  rehpmg 
fever  is  a  disease  altogether  distinct  fi'om  typhus  and  from  tyi^^ 
fever.    If  it  is  not  so,  "  we  know  not/'  as  Dr,  Parker  observes, 
"  that  any  medical  evidence  whatever  can  be  relied  upon/* 

In  the  summer  of  185o  it  prevailed,  after  the  hardshipe  ^ 
privations  of  the  preceding  winter,  among  the  Britidi  troops  ifl 
the  Crimea,  where  it  was  recognized  and  described  by  Dr,  LjOD*- 
It  has  not  been  obber\^cd  in  France,  nor  in  aoy  other  part  of 
continent  of  Europe. 

The  observations  of  Dubois,  Austin  Flint,  and  others,  leavo  of 
doubt  that  relapsing  fever  was  seen  in  New  York,  Buffalo, 
oUier  parts  of  North  America,  in  1847  and  1848 ;  but  Dr.  Murcl 
son  is  of  opinion  that  all  the  cases  are  traceable  to  Irisli  immi 
grants,  and  that  there  is  no  good  grnund  for  believing  that  t 
disease  is  indigenous  in  America.  It  has  been  well  descril)ed 
Dr.  Wood,  of  Pennsylvania,  from  the  writings  of  the  physici 
already  mentioned.  In  India  and  in  all  tropical  countries  it 
as  yet  unknown. 

Since  the  epidemic  of  1847  and  1848,  Dr.  Mufehkon  writes 
that  relapsing  fever  has  been  gradually  disappearing;   and  for 
the  seven  or  eight  years  previous  to  1863  not  one  ^ise  has 
observed  in  the  hospitals  of  Edinburgh,  Glasgow,  or  Londi 
Professor  \V,  T.  Gairdner  has  not  seen  or  heard  of  a  single  case 
Edinburgh  since  185o;  and  according  to  Drs.  Lyons  and 
true  relapsing  fever  has  of  late  years  been  a  rare  d 
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Like  other  continued  fevers,  its  specific  cause  m  unknown ;  but 
%  select*!  its  victims  from  the  poor  and  ill-fed,  who  live  miserably 
Ji  crowded,  filtliy,  ill-ventilated  apartments^  rather  tlian  from  tbe 
orealthj  and  well-fed,  who  live  in  comfort  and  in  well-aired 
kbodea  Its  poison  jippears  to  be  of  a  specific  kind,  and  the 
phenomena  of  tbe  fever  are  very  different  from  those  of  typhus 
md  typfioid  fever.  Patients  recovering  from  either  typhua  fever 
or  typhoid  fmer  may  catch,  by  contagion,  the  relapsing  fevfTy 
while  patients  convalescent  from  relapsing  fever  may  also  take 
either  of  tbe  forms  of  cmdinued  fever  already  described.  It 
has  been  supposed  by  some  (Dr.  Corbiack)  to  be  identical 
with  the  malarious  form  of  yellow  fmer;  but  there  is  not 
stiffiaent  evidence  to  establish  the  point  It  seems  more  nearly 
bo  approach  ia  its  nature  some  forms  of  remittent  fever,  on 
account  of  the  repetition  of  the  rigors,  often  at  regular  daily 
periixls,  for  two  or  three  days.  The  marked  periodicity  of  its 
TtUpee^,  which  "  come  on  like  a  fit  of  ague  almost  to  an  hour  *' 
(Da,  R»  Paterson),  and  the  enlargciment  of  the  spleen  to 
*  greater  extent  than  in  any  other  form  of  fever  (Jenner), 
potDt  also  to  a  malarious  origin.  On  the  other  hand^  epidemics 
^f  relapsing  fever,  as  Murcliiaon  shows,  appear  to  commence^ 
progress,  and  decline  quite  irrespectively  of  the  season  of  the 
year. 

The  evidence  that  a  specific  poison  exists  and  is  formed  in 
01868  of  relapsing  fever,  and  when  so  formed  is  communicable 
ffOm  the  sick  to  the  healthy,  rests  on  evidence  similar  to  that 
adduced  in  cases  of  typhus;  and  the  same  objections  may  be 
taken  to  the  evidence  which  aims  at  establishing  the  spontaneous 
generation  of  the  specific  poison,  There  are  causes,  circum- 
&tanees»  or  conditions  which  obviously  favour  the  aceession  of 
^psing  fever,  and  no  doubt,  also,  its  occurrence  in  an  epidemic 
fomi;  and  chief  amongst  these  predisposing  causes  must  he  placed 
destitution  and  want  of  food,  while  the  names  applied  to  the 
isease  by  different  countries  indicate  the  popular  belief  as  to 
such  predisposing  causes  being  credited  with  originating  the 
disease  in  the  first  instance.  Thus  it  is  spoken  of  as  the  famine 
fever  of  the  British  Is^Ies  and  the  hunger  pest  of  Germany. 

^e  Primary  Paroiyam. — The  seizure  is  generally,  indeed,  almost 
ilways,  sudden.  Sometimes  on  waking  in  the  morning,  or  when 
ttaployed  in  busioessj  severe  rigors  at  once  come  on,  with  a  sense 
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ttf  chilliness  and  frontal  headache.     These  phenomena  are  more 
severe  than  their  expression  is  in  the  coninienoement  of  typhiu 
Hierc  is  slit^ht  pn titration  of  strength  from  the  first,  but  raidy 
s.»  severe    as   in  ty]»hus.      If  prenionitciry  sympioms  exist  thej 
usually  manifest  themselves  by  pains  in  the  limbs  and  lassitade, 
nausea,  ami  ]K.n-iia])s  vomiting,  with  feeling  of  prostratioa    Sak 
se«|uently,  an«l   very   soon,  febrile  re-action   sets   in,  sometimei 
\'iolent.  expressed    by.  intense    heat  of  skin,   severe    headache, 
throbbin*;;  teni])les.  int4»leranoe  of  light  and   sound,  safluaicm  cf 
face,  sleeplessness,  remarkable  anxiety  of  countenance  and  jacti- 
tation, witli  a  ven'  rajjid  pulse — so  rapid  as  to  range  from  110 
sometimt's  as   hi;;h  as   140   beats   in   a  minute;    the  tongue  is 
oDated   with  a  w1iit«'   fur.  and   in  a  great  majority  of  cases,  in 
s.)nie   opiil'*iiii«-s.   thon*   is  une«»ntP>llable  vomiting    of  greenish, 
bittor   fluid,   with   or  without   epigastric   tenderness,  and  greit 
iliirst.      Thf   pains  in  the  muscles  and  joints  are  sometimes  so 
srvi-n.'   as   to   ri<vinbl».*  rheumatism,  and  when  the  pain  in  tbe 
li.iok  is   siVtTf.  t^.'jTotlier  with  the  rig*»rs,  the  vomiting,  and  the 
lit^ailaohe.   it   may    n<it   W   {tossihle  in  the   first  instance  to  nj 
that  i\\v  attack   in:sy  not  prove   to  Vie   one  of  small-pox.    But 
I  lit*  ji;iin   in   tlu*   Kick  L«   not  ijcnendly  so   severe,   nor  is  the 
viiuiiiiii^  "Ml  iiuvv>:int  in  cast»s  of  rdafvtittff  fevrr  as  in  cases  of 
^.ii^f ''-y  V.     Tlie   headache  is  t*  Ije  distinguished  from  what  i> 
•  .Mnii««ii!y   i-allc«l   a  'Mck   headache"   or  "bilious   headache,**  by 
t'i'/   circu-.nst  in»c   that   the   "'bilioiK   hcidache"  is  in  most  cases 
-.^\i•.'•  '\  aTi  1  the  heat  of  skin.  e»»mbined  with  the  quick  pnbe, 
<t'rvc   T  •   'ii-ti:ijiii<h  an  atta/k  of  relapsing  fever  at  its  outset 
i*!*-«!n.'nc  if     i'i.i.u-  li.'alache."     From  idiopathic  head  affections 
th'  luvv'^-:  'Ti  .'f  nlaii^iiij  fvv.-r  is  distinguisheii  by  the  suddennes 
.•f  the  at:.;.;k.  t!i»-  ri'j.'!>i.  tiie  hot  skin,  the  pain  in  the  joints  and 
liiiib-.   all  1   iJ:»'   w:.i:.'    T..nirue    .E>R  Jexxer^.      The  symptoms 
j-!i-r.*:iy  .f  .' -'y-'./  rVr*/- are  S'.^  severe  that  the  patient  takes 
.I'.ri...  aTii  :,»ivr<  t'»  1--'X  at  once.     He  di^^es  not  feel  weak,  but 
':.     tV- *>  -•  -'i'i  ly  tliit  };•:•  is  unable  to  remain  out  of  betl.  oroff 
: '•    !.  "-.-  :.:.;:  i^.^.::!  ::.     In  some  aises  there  Is  pleuroilynia  in  a 
-  N   TV   :■.  j: .  ■:.  V.ut  without  any  stethue»copic  indications  of  pleural 


l\v  :  •  V  ->.*;•:;  i  .  r  I'.iri  -lay  the  pulse  almost  invariably  exceeds  | 
1  *  •  .-.<  :4  r.;'-*  it  rta'.rivs  liO:  in  not  a  few  cases  it  is  as  high  / 
A-  1-       r  1    »    a-.  1  it  Li  not  larely  140  on  the  second  da?  of  I 
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flisaade,  beiog  at  the  same  time   full,  and  of  considerable 
fmpkjma  nofc  indicatiA^e   of  commensurate   danger — 
;:with  anxious  and  oppressed  breathing.     There  may  he  also  sweat- 
ing, profuse  and  lasting  for  several  hours,  but  without  relief  to 
the  headache  and  other  symptoms.     Almot^t  no  sleep  is  ohtaitied^ 
and  the  little  obtained  is  dreamy  and  uiu'efi^&hing.     llie  skin 
tcontinoes  dry  after  the  sweating  ceases;   or  after  the  primary 
rigors,  if  sweating  has  not  taken  plaee;  and  the  heat  of  skin  is 
ardent — &b  much  as  102''  to  lOT""  Fahn;  and  these  febrile  pheno- 
mena are  occasionally  varied  by  shoi't  rigors  or  slight  sweating 
Delirium  does  not  generally  supervene  on  the  first  attac^k,  although, 
iby  the ///A  or  siocth  day,  just  before  the  crisis,  it  has  l>een  in  some 
cases  of  a  violent  kind     In  a  large  pro|>ortion  of  etises  there  is 
decided  jaundice,  and  in  others  the  skin  exbibits  a  bronzed  hue. 
jtte  jaundice  is  not  attributable  to  any  obstruction  of  the  ductue 
^mf^muntJi  diokdoclms^  as  bile  passes  freely,  and  even  copiously, 
with  the  stools,  and  as,  after  death,  the  gall-duct  is  pervious. 
I  There  is  generally  tenderness  over  the  region  of  the  liver  in  such 
||uea;  and  it  may  be  enlarged.     Thirst  is  excessive;  the  appetite 
Hpent  or  voracious,  and  the  liowels  constipated.     The  tongue,  at 
Trst  moist,  is  covered  with  a  wliite  or  yellow  fur,  which  it  may 
retain  throughout  the  illness;  and,  in  many  cases,  it  may  become 
dry  all  over,  or  with  a  brown  dry  streak  iXown  the  centre,  after 
the  third  or  fourth  day. 

The  Qnsm. — After  the  patient  has  continued  in  this  state  for  a 
period  varying  from  five  to  eight  days,  a  sudden  change  taken 
place,  immediately  preceded^  in  most  cases,  by  an  exacerbation  of 
dl   the   symptoms,      ''When    every    symptom    appears    hourly 
,  becoming  graver — when   the    restlessness    and  general    distress 
»  have  reached  their  lughest  point — ^tben  ensues  a  most  remark- 
able series  t>f  phenomena,  followed  by  a  remarkable  intermission 
of  all  the   symptoms,   and   an   apparent  restoration  to  health," 
This  period  has    received    tJie    name  of    "Crisis,"  and  super- 
I  venes  generally  on   or  about   the  seventh  day,  and   its  advent 
I  is  rarely  prolonged  beyond  the  eighth.    This  change  is  ushered 
j  in  by  a  most  profuse  ^perspiration,    in   some  instances  with   an 
eruption  of  miliary  vesicles,  which  breaks  out  from  the  whole 
surface   of  the   skin,    and  in   the   course   of   a   few   hours    the 
patient  appears  neaily   weU.     More  rai^cly  the  change  is  indi- 
cated  by    epistaxis  as  well  as  by  pei'spLration,  or  by  profuse 
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diarrhcea,  catamenial  discharge,  or  hamoirbage  from  the  bow« 
and  alter  cither  or  all  of  tliese  apparently  critical  cbanget" 
have  been  established  for  a  few  hours,  there  b  a  complete 
and  abrupt  cessation  of  all  the  bad  symptoma  The  ptilae 
quiekly  regains  the  natural  standard,  the  tongue  cleans^  the 
appetite  and  sleep  retam,  and  the  countenance  resumes  its 
tranquillity.  This  alteration  is  very  often  effected  within  a 
few  hours,  and  on  the  following  day  the  patient  generally 
Bidem  himself  in  all  respects  quite  well,  and  may  so  continue 
improve  rapidly  for  four  or  Jive  days.  During  this  period 
however,  there  are  some  patients  who  suffer  from  violent  m 
cular  pains  in  the  limbs. 

The  Relapse  or  Eecurrent  Pftroxysm.^ About  seven  days  after  this 
critical  change,  or  between  about  the  twelfth  to  the  * 
day  fram  the  commencement  of  the  illness,  but  generaJly 
the  fourieenth  day,  a  sudden  relapse  occurs  **in  ninety-a: 
cases  out  of  every  hundred**  This  relapse  commences  stid 
denl3%  like  the  first  seizure,  by  rigors,  headache,  loss  of  appetil 
vomiting  of  green  fluid,  which  is  quickly  followed  by  a  hi 
skin,  quick  pulse,  and  a  coated  white  tongue,  confined  bowi 
followed  by  delirium,  so  that  the  phenomena  may  be  exactly 
represented  as  a  repetition  of  the  fii-st  attack.  In  the  intervil 
of  convalescence  between  the  first  and  second  attacks  the  pube 
often  becomes  slow  to  an  extreme  degree,  as  dow  even  us 
forty-five  to  sixty  boats  in  the  minute;  but,  suddenly,  on  tbe 
relapse  commen-cing,  it  again  rises  to  120,  or  more.  In  oi-dinai 
favourable  cases  perspiration  would  again  occur  in  two,  three^fi 
or  Jive  days,  and  the  patient  would  be  relieved  as  before* 
chemical  qualities  of  the  sweat  have  never  been  determined 
cases  of  lelapsing  fever;  but  it  has  a  veiy  sour  and  peculi 
smelL  In  other  cases,  however,  uncontrollable  vomiting;  great 
thirst,  very  nvpid  pulse,  a  hectic-looking  ciri:umscribed  flush  of 
<K>untenance,  jaundice,  watchfulnesa,  delirium,  and  death,  m»y 
terminate  the  case* 

In  some  cases  the  relapse  is  very  slightly  marked,  and  indical 
merely  by  a  comparative  increase  in  the  rapidity  of  the  ptike  and 
a  greater  heat  of  skin  than  were  present  on  the  previous  day. 
The  duration  of  the  relapse  varies  from  a  few  hours  to  aevaral 
days;  the  average  being  from  three  to  Jive  days,  or  lesa  than  that 
of  the  primary  [mraxysm*    In  some  cases  the  relapse  k^la  hem 
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tiian  twenty-fmiT  hours;  and  in  a  few  it  is  prolonged  to  seven  or 
eight  days  (Murchison).  The  relafM^e  is  rarely  prolonged  beyond 
these  periods  in  uncomplicated  cases,  but  Dn  Lyons  observed  m 
the  Crimea  that  the  fever  of  the  relapse  was  occasionally  pro- 
tracted to  twenty-one  days  (Lyons  On  Fever). 

If  blood  be  taken  from  the  arm,  it  is  generally  bnfled,  but  it 
is  not  to  be  argued  that  therefore  the  lancet  must  be  used  in 
r^lapaing  fever.  So  far  as  can  be  aseertained,  no  local  inflamma- 
tion attends  it. 

In  nearly  a  fourth  of  the  cases,  according  to  Dr.  Jenner, 
jaundice  is  present,  and  is  sometimes  intense.  If  present  during 
tiie  first  attack,  it  may  disappear  before  the  relapse,  and  not 
recur  J  or,  it  may  occur  only  on  the  relapse:  and  it  is  important 
to  notice,  that  while  the  jaundice  continues,  the  stools  still 
retain*  their  natural  hue,  and  may  even  be  darker  than  common, 
and  at  tbc  same  time  the  urine  may  be  frequently  loaded  with 
bile*  Epigastric  tenderness  is  most  marked  in  the  cases  where 
Yomiting  occurs.  When  pregnant  women  are  attacked  with 
relapsing  fever  they  usually  abort,  sometimes  in  the  first  piir- 
oxysm,  but  often  in  the  relapse,  and  tbis  event  renders  the  prog- 
nosis more  doubtful 

There  is  a  tendency  in  relapamg  fever  to  the  occurreuce  of 
sudden  death.  It  may  happen  by  syncope,  inmiediately  after 
the  critical  periods,  when  the  puke  becomes  so  very  slow.  It 
may  also  happen  during  the  progress  of  the  case,  during  either  of 
the  severe  periods — namely,  during  the  primary  attack  or  during 
the  relapse.  It  is  indicated  by  a  deep  dusky  hue  of  the  face, 
liWdity  of  the  hands  and  feet,  and  a  purple  marbling  of  the  whole 
sur&ee.  The  trunk  feels  cool,  and  the  hands  feel  cold,  and  with- 
oat  suffering  any  severe  pain,  or  without  sustaining  any  sudden 
disdiai^ge  of  fluids,  a  state  of  collapse  insidiously  comes  on,  fi-om 
which  the  patient  is  unable  to  be  roused,  and  death  may  follow  in 
&  few  hours,  generally  from  twelve  to  twenty-fowr,  even  after  it 
was  supposed  that  danger  bad  been  escaped.  But  death  is  a  rare 
termination  to  relapsing  fever;  and  when  it  does  occur,  the  fatal 
eirent  more  commonly  happens  during  the  primary  fever  than 
during  the  relapse  (DiL  Jenner). 

A  second  relapse,  and  a  tliird,  a  fourth,  and  even  a  fifth,  are 
reported  to  have  occurred  during  epidemics  of  relapmig  fever^ 
but  the  cases  are  of  rare  occurrence. 
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DnratiflA  of  the  Vnwmt  and  OoafBlaieeBce. — Under  oidiiuirj  eir- 
cumstaiices,  when  there  are  but  two  parDxyams — i.  e.,  one 
primary  parox}-sm  and  one  relapse — the  total  duration  of  the 
fever  extends  to  about  three  weeks;  and  the  oonvaleseenee  is  Tenr 
slow — much  slower  than  in  tj-phua.  The  relapmnff  ferer  is  T«y 
exhausting  in  its  effects  upon  the  constitution ;  and,  dating  the 
peri«id  of  convalescence  from  the  termination  of  the  last  attM^ 
the  time  taken  to  recover  is  in  most  cases  unusually  long.  To 
those,  indeed,  who  suffer  from  more  than  one  relapse,  it  is  ahnost 
impossiMe  to  liave  health  completely  restored  for  a  long  time 
They  l»ecome  a  prey  to  various  sequels  of  fever,  or  they  contiinie 
sickly  for  months,  with  pallid  countenances,  puffed  ankles,  palp- 
tations.  extreme  debility,  noises  in  the  ears,  dimness  of  viaon, 
diarrhoefl.  or  dysentery.  Dysuria  is  a  frequent  complicatioii 
amonir^  w<imen  during  the  relapse.  In  many  instances  daring 
the  epidemic  of  1847  and  1^48  in  Ireland,  convulsions  oocarred 
in  cases  which  •  •th'i-rwLse  seemed  to  be  progressing  favounUj, 
and  death  invariably  followed  them.  Dr.  Wm.  Boberteon 
oVv^erved  in  E*iinburgh  and  the  Irish  physicians  record  a  similir 
f'>'ser\-ati'  »n'  that  driirium  of  a  violent  character  occurred  during 
c»«nvale*i>:-noe.  *t  after  the  critical  dischai^  had  taken  place.  It 
generally  came  « -n  suddenly,  with  incessant  talking,  a  rapid  weak 
pul-se.  fc'llfwe-1  by  perfect  unconsciousness,  flushed  &ce.  and 
cv^ntracted  pupil. 

No  special  anatomical  lesion  has  been  pointed  out  as  peculiar 
to  nf'.ty^u.*;  ;>ivr.     The  mr-st  constant  lesion  is  enlargement  rf 
the  >pWn.  the  size  attainetJ  by  that  organ  being  on  the  whole 
ferjvT  than  in  either  typhus  or  tyf»hoid  fevers.     Dr.  Jenner  has 
TVt*.  n;«?^i  the  weight  in  one  case  to  have  been  as  much  as  thirty- 
eL:ht   tnince^.  and   of  a   size  in   proportioa       Its  substance  is 
g^»::rr.Jly  >-»ftened.  s^-'metimes  diffluent     It  is  usually  seen  at  ite 
LkT^est  >i2»:*  wht-n  death  ro:Tir5  during  the  final  paroxysm;  hot  if 
death  •o.'-urs  during  c»"*nva!esoence,  the  spleen  is  of  a  normal  ait 
l.Vo3i>i-«r.Ally   fiale.   rt-^i.    fibrinous    infarctions  are    found   in  its 
s'.i'^:»-.r..v  an  J  neAr  its  surfacei      They  are  easily  broken  down, 
.^:%vv  s  rir.e  ^;7:an  jlar  fracture,  and  are  considerably  firmer  tlian 
t:>>  >*.jrr  ur.ii:-^  tissue,  from  which  they  are  separated  bya  dis- 
tiv.;:  Mr.t^  or*  tirm.w»ti^^n.     As  a  rule,  there  is  but  little  coDgestiwi 
ot  t:.o  I;:ro?.  ih--  weiirhts  of  which  contrast  singularly  with  the 
wo'.^'/its  .:\rj:iii5  in  sulject^  dead  of  typhus  fever. 
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The  bl(.>od  in  a  few  cases  has  Ijeen  found  fluid  throughout  the 
body  lifter  death  ;  but  generally  *  when  drawn  from  the  body 
during  the  lebrile  paroxysm,  it  h  buffed ;  and  decolorized  coagula 
are  found  in  the  heart  and  large  vessels  after  death  more 
frequently  than  in  causes  of  typhus.  In  several  cases  urea  has 
been  detected  in  the  blood  in  considerable  quantity  The  pro- 
portion of  whit©  corpuscles  is  increased — ^a  faet  of  interest  in 
GooneetioQ  with  enhirgement  of  the  spleen,  and  the  ntate  of 
anemia  so  commonly  observed  (CoRMACK,  Ai.lki  Thomson, 
MirRCHlSON).  The  liver  is  generally  large,  and  the  gall-bladder 
filled  with  dark  thick  bile. 

Sequels  of  Belapsing  Fever, — One  of  the  most  common  results  is 
the  occurrence  of  excessive  pains  in  the  limhs,  more  especially 
expressed  about  the  knee  and  ankle  joints ;  and  even  the  long 
|tetieii   appear  to  be  the  seat  of   these    pains    in    some  casea 
Hbmbincd  with  those  local  pains,  the  joints  may  swell ;  and  the 
kidneys  ai^  in  danger  of  being  implicated.      In  some  resjiecta, 
therefore,  the  dangers  are  siniihir  to  those  which  attend  scar- 
latina      The  lymphatic  glands  are  ako  liable  to  swell,  and   »o 
is  the  parotid  gland      Anasarca  and  furunculi    may  likewise 
pervene* 
^Tbe  most  important  of  all  the  sequela?,  however,  is  a  remark- 
able affection  of  the   eyes — a  form  of  ophthalmitis — which  Dr. 
Macken^e  first  described  under  the  name  of  '* po&i-fehrile  ophthal- 
mitis''    It  may  occur  during  the  coui^se  of  the  fever,  but  more 
often  during  convalescence,  and  even  some  montlis  after  con- 
valescence has  been  established.     It  was  very  common  in  Glasgow 
after  the  epidemic  of  1843 ;   and   assumed  two  diflerent  forms, 
^mnely, — (1.)  An  active  inflammation  of  the  sheU  of  the  eyeball 
^pd  of  the  iris;  {%)  An  amaurotic  state  due  to  congestion  of  the 
Tnoroid  and  the  retina  (Db.  Andrew  Anderson). 
^^  These  two  forms  of  disease,  Dr.  Anderson  observes,  may  be 
^■lodated  with  two  characteristics  of  the  fever  itself — namely, 
*'the  tendencies   to   visceral  congeRtions,  and  to  rheumatic-Uke 
pains;'*   while  the  constitutional  character  of  the  ophthalmia  is 
in  many  cases  proved  by  the  unhealthy  aspect  of  the  lilood,  which 
flows  dark,  in  some  cases  almost  foirry,  from  the  vein.     Bleetiing 
is  found  to  be  tlie  most  eflTectual — the  only  effectual— mode  of 
€utting  short  this  dangerous  ophthalmia;  and  a  very  small  loss  of 
Bpod  is  found  to  be  sufficient.      This  is  especially  noticeable, 
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because,  during  convalescence,  tonics  and  quinine  are  most  likely 
to  be  tbougbt  of. 

Treatment — All  physicians   agree  that  in  the  primary  attack 
little  medicine  is  required  after  opening  the  bowels  by  cast^i 
oil;   or  by  five  grains  of  the  compound  coloej^th  mass;   or  by 
two  grains  of  blue -pill  ^  and  three  graius  of  extract  of  hyoscyamus 
given  at  night,  and  followed  in  the  morning  by  two  dmdbiDB 
of  the   sulphate  of   magne^^ia   in   compound    infusion   of  rosea 
(MURCHISOK).     The  symptoms  are  not  readily  under  the  control 
of  remedies;   the  vomiting  is  often  especially  persistent      Fm 
grains  of  calomel,  with  one  grain  of  opium,  has  been  found  more 
efficient  in  subduing  the  severity  of  this  symptom  than  counie^ 
irritation  or  effervescing  draughts.     The  violence  of  the  headacbd 
in  well-fed,  or  otherwise  healthy  patients,  is  best  subdued  by 
leeches  or  cupping;    and    in  the   poor,  weakly,  and    ill-fed,  by 
blisters  to  the  nape  of  the  neck,  or  by  dry  copping  there.     Till 
the  crisis  comes,   the    sjTnptoms    may  be    mitigated,   but    not 
altogether  relieved,  and  cases  of  ordinary  severity  are  better  left 
to  nature^  without  interference  on  the  part  of  the  pliysiciaa 
Active  purging  is  to  be  avoided;  and  the  action  of  the  kidneys  ia 
to  be  kept  up  by  the  frequent  use  of  small  doses  of  nitre  (Ross, 
Henderson.  Cormack,  Wardell,  MuRcmsoN).      "By  keeping^ 
up  the  action  of  the  kidneys  from  the  fii-st,"  Dr.  Murchison  jUBtl^| 
entertains  the  liope  that  we  may  "prevent  the  occurrence  of 
ansemic  intoxication,  which  is  one  of  the  main  causes  of  death 
in  uncomplicated  cases/'     He  recommends  the  administrution  cf 
the  nitre  as  follows; — 


From  one  to  two  drachms  of  nitre  are  to  be  diRSolved  in  two  pints 
barley-watei',  acidukted  with  a  drachm  of  dilute  nitric  add,  aad 
sweetened  with  a  little  synip.  Thm  quantity  ia  to  he  useil  up  duriag 
the  twenty-four  hour^.  Acetate  of  potash  and  nitric  ether  may  be  tised 
for  the  same  purpose;  but  the  nitre  has  the  additional  advantage  of 
keeping  ojien  the  bowels. 

The  surface  of  the  body  should  be  frequently  sponged  oveJL 
with  cold  or  tepid  water;  stimulants  are  not  usually  nace^sain 
but  they  may  be  required  in  the  stage  of  languor  or  e^haustioia 
ensuing  on  the  crisis;  or  in  cases  where  great  debility  has  pr©-" 
ceded  the  attack,  If  any  auremia  exists,  or  if  an  aniemic  murmur 
can  be  detected,  stimulants  must  be  given  early.     When  jaundice 
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appearSj  Dr.  MurcbiBon  recommends  that  nitro-hydrocliloric  acid 
fihauld  be  given  ia  combination  witb  nitre,  as  in  tbe  following 
formulae- 
Twenty  tninitnfl  of  bjdrochloric  acid,  witb  ten  minims  of  oitric  acid, 
every  three  Loursf  eacb  doae  diluted  witb  the  drink  of  nitre  and  barley- 
water  already  prescribed 

Contamination  of  tbe  blood  with  urinary  products  is  tbe  great 
da.tiger  in  cases  of  relapsing  fever;  and  therefore,  in  all  cases  of 
rekpeing  fever,  particular  attention  must  be  paid  to  the  state  of 
tbe  urine,  especially  towards  tbe  period  of  tbe  first  crisis.  When 
the  daily  amount  is  much  reduced,  or  if  entire  suppression  should 
ensue,  and  particularly  if  stupor,  confusion  of  thought,  or  drowai- 
nesa  should  supervene,  the  bowels  are  to  be  freely  moved  by 
(impound  jalap  powder,  or  by  a  turpentine  enema.  Determina- 
tion to  the  skin  should  be  promoted  by  tbe  hot  air  bath  ;  imd 
saline  diuretics  may  be  given  every  two  or  three  houi^  (MuEC^i- 
SOn).  No  means  hitherto  discovered  wiU  prevent  tbe  occurrence 
of  tbe  relapee. 

"      SmPLE  CONTINUED  FEVER,  or  FEBElCULA-^^c&m  Canlinua, 

Befinitidii. — A  fever  in  which  the  expression  of  ike  fdyriU  pheno- 
mena  is  of  very  short  durationf  lading,  as  a  ruUyf&r  tweriiy-four, 
ihirty'Six,  foHy-mght,  or  seventy 4%vo  hours  or  mm-e,  attended  iviih 
a  frequent,  full,  and  often  JirTn  pulse ,  white  a7id  coated  tongue, 
pains  in  the  Imns  and  limbs,  tkirsi,  constipation,  a  scanty  dis- 
charge of  high-coloured  urine,  fi^t  and  diy  skin,  sometwhes  an 
eruption  of  roseola  or  erythema  abottt  the  loins  or  thiglts,  coniiiig 
and  disapjtearing  with  the  fever  (Morehead)  ;  severe  headache, 
aomdiTnes  acute  delirium,  and  flushed  face.  The  subsidence  of 
the  fever  is  generally  asaodated  with  copious  perapiraiions,  or 
herpetic  eruptions. 

Pathology. — We  do  not  know  of  any  specific  poison  as  tbe  cause 
of  such  phenomena  as  those  detailed  in  the  definition;  neither 
have  we  any  evidence  that  simple  continued  fever  is  a  contagions 
or  miasmatic  disease.  There  are  many  different  causes  which  are 
known  to  be  capable  of  exciting  expressions  of  febrile  phenomena 
similar  to  those  mentioned  in  the  definition, — such  as  exposure  to 
great  heat  or  cold,  surfeit,  inebriety,  mental  or  bodily  fatigue  or 
excitement;  and  specific  poisona,  in  uncertain  or  otherwise  mild 
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doses,  such  as  tbe  typhus  or  enteric  fever  poisooa     It  is  iJao 
associated  with  local  and  functional  disturbances — e^  y.,  catarrb 
(bronchial,  gastric,  intestinal,  urethral),  milk  fever,  the  fever  of      i 
alcoholism.    Such  cases  are  eapeciaUy  characterized  by  the  appa-  ■ 
rent  severity  of  the  febrile  state,  the  shortness  of  its  conns©,  and 
the  absence  of  any  keal  complication  or  specific  eruption. 

rrPlCAL    RANGE    OF    TEMPERATURE    IS    A    CASE    OF    SIMPLE  COT^ 
TmUED    FEVER  OR   EPHEMERA.      THE    RECORDS   rNDICATE  MOR^?^^ 

mo  (m.)  and  eveniko  (e.)  observations  (WuMderlieh). 
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UHE  OF  N0RI4AL  TEMPERATURE,  0e°  FAHR, 

The   pathology   of    such   apparently   simple    continued    fe%^er 
demands  extensive  investigation,  and  esfiecially  in  the  tropica 
where  it  is  a  very  common  disease.     The  ardent  /<*tw.  the  min 
fever,  the  dmimmh  continued  fever  of  Bnrmah  and  India  grr tier- 
ally,  are  all  names  which  indicate  severe  or  pn:itractt*d  cases  of 
febricnla — cases  of  fever  which  "  differ  in  degree  rather  than  in 
character"    (MoREHEAD).     They  are    common    in  those  parta  ote 
India  which  do  not  experience  much  of  the  influence   of  th^H 
monsoon  raina     Cases  of  true  febricula  commence  with   diilk, 
I  followed  by  re-action,  and  this  by  perspiration.     They  are  char 
^acteri^d  by  a  quick  and  comparatively  sudden  rise  of  temijer 
'  ture,  03  indicated  by  the  pi-eceding  diagram — a  rise  of  tempenv 
ture    in  a  few   hours  to  4^,   or  d"",   or  7"  above  tlie    normn 
temjjerature  of  9^  Fahr,    They  have  thus  a  sudden  beginning 
and  a  rapid  aiTival  at  a  m^mimum' — phenomena  which  are  oalj 
I  shared  in  liy  some    forms  of  maUtrimis  fever    {tntermitte^%f)i 
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rhla,  measlss,  and  pnstinhonm.      The   defervesceace  aJso  is 

fceristi<i.  In  feKricula  the  maximum  of  temperature  may 
fiast  for  a  few  hours,  or  a  single  day,  wben  the  defervescence 
ia  rapidly;  so  thai  la  twenty -four  or  thirty-six  hours  the 
iy  will  have  returned  to  its  normal  heat — ^an  example  of  jmre 
crism  No  other  febrile  disease  gives  expression  to  similar 
phenomena;  and  the  oo-relation  of  temperature  to  the  other 
phenomena,  especially  to  the  excretion  of  urine,  is  also  peculiar. 
The  urino  presents,  during  this  disease,  the  very  type  of  febrile 
nrine.  On  the  second  or  third  day,  according  to  Dr.  Parkea*s 
own  observations,  the  amount  of  urine  m  extremely  small  (twelve 
to  twenty  ounces),  of  very  high  specific  gravity  (1035-1037).  with 
the  solids  and  sulphuric  acid  very  much  over  the  average,  and 
the  amount  of  tirea  larga  When  the  temperature  falls,  the  quan- 
tity of  !irine  rapidly  augments.  The  increase  of  urea  and  of  the 
solids  k  not  so  much,  however,  as  in  the  height  of  the  more 
severe  and  prolonged  fevei'a  (Parkes  Oft  the  Urine^  p,  243). 

TTPICAL    EANGE     OF    TEMPERATURE    IN    A    CASE    OF    PROTRACTEB 

BUT    SIMPLE   CONTIKUED    FEVER    {ephemeiu  p7vtniota).      THE 

RECORDS  INDICATE    MOKNINQ    (M,)    AND    EVEjnUQ    (E.)    OBSERVA- 
TIONS (Wunderlich). 

1.  21  a  4.  5.  a 
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LINE  OF  NORftf  AL  TEMPEHATURC*  »r  FAHR. 

In  cases  of  more  protracted,  but  stiO  simple  continued  fever, 
be  early  phenomena  ai^  similar  to  the  shorter  cases,  and  the 
protraction  is  mainly  due  to  the  slowness  of  the  defervoaeence — 
an  example  of  lys'ls^    The  phenomena  of  such  defervescence,  aa 
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indicated  by  the  range  of  temperature,  are  shown  in  the  foregcnng 
diagram. 

As  a  rule,  these  fevers  are  not  serious;  but  the  d^ree  of  re- 
action has  always  a  relation  to  the  state  of  the  oonstitution, 
whether  sthenic  or  not  (Morehead). 

Treatment  of  Febricnla.  —  Such  means  as  emeticB,  purgatives, 
tepid  sponging,  diaphoretics,  and  antiphlogistic  r^roen  are  to  be 
employed.  In  plethoric  individuals,  where  there  is  much  head> 
ache  and  flushing  of  the  face,  a  moderate  general  blood-lettbg,  or 
leeches  to  the  temples,  may  be  expedient,  but  such  remedies  are 
not  often  necessary  (Morehead). 

ANOMALOUS  FORMS  OP  CONTINUED  FEVER. 

There  are  not  a  few  physicians  who  doubt  the  occurrence 
of  simple  corvtinued  fever  as  distinct  from  the  continued  feven 
already  described.  On  the  other  hand,  there  can  be  no  douU 
that  cases  of  an  anomalous  or  mixed  nature  do  sometimes  occur, 
concerning  which  a  decided  diagnosis  cannot  be  given  from  the 
general  symptoms  merely;  and  the  term  corvtinued  fever  "hag 
become  a  refuge  for  many  cases  of  an  uncertain  character." 

But  while  these  four  distinct  forms  of  continued  fever  are 
capable  of  being  recognized,  there  can  be  no  doubt  that  cases  of 
fever  do  sometimes  occur  in  this  country  which  run  a  con- 
tinuous course,  and  which,  in  many  respects,  do  not  seem  quite 
the  same  as  those  with  which  we  are  now  familiar,  and  which 
cannot  at  once  be  clinically  recognized.  For  instance,  in  the 
very  interesting  investigation  into  the  nature  of  '' typhus  and 
typhoid  fever,"  by  Dr.  Murchison,  recorded  in  the  forty-first 
volume  of  the  MedicO'Chirurgical  Tranaactions,  it  is  related  that 
alH>ut  2(K>  cases  are  left  out  of  consideration  altogether,  because 
they  were  "doubtful  cases,"  and  could  not  be  classed  as  either 
typhus  or  typhoid  cases. 

A  similar  clnsa  of  "  doubtful  cases  "  are  seen  to  occur  in  places 
where  ytUow  fever  and  remittent  fevers  occur,  and  which  cannot 
be  classed  as  either  the  one  or  the  other  form  of  fever. 

Agsiin,  in  the  Mediterranean  latitudes,  there  is  a  "gastiic 
remittent"  fever  described,  which  seems  to  have  many  char- 
acters  in  c<immon  with  some  of  the  forms  of  continued  fever 

jRAltilE,  MaBSTON). 
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Wanderlicb  and  Murchison  both  describe  febrile  phenomena 
which  are  of  so  anomalous  a  kind  that  they  refer  them  to  a  com- 
bination of  the  poisons  of  typhus  and  typhoid  fevers,  so  that  the 
characters  of  each  do  not  remain  distinctive.  So  likewise  Dr.  W. 
T.  Gairdner,  in  stating  thafc  of  late  (from  1853  till  1862)  the  cases 
of  fever  in  the  Edinburgh  Royal  Infirmary  have  not  been  more 
than  seven  or  eight  cases  a  month  under  his  notice — including 
numjerous  anomcUoua  fevers  which  have  prevailed,  and  which 
have  sometimes  quite  overborne  the  numbers  of  genuine  typhus 
and  of  enteric  fever  together  {Clinical  Medicine,  p.  154).  A  fever 
termed  '*  gastric  "  is  distinctly  described  by  Dr.  Andrew  Anderson, 
of  Glasgow,  which  would  also  come  under  this  head.  The 
"bilious  remittent"  or  "bili(ms  typhoid*'  of  Griesinger,  of 
Tubingen,  is  another  form  of  continued  fever  which  requires 
investigation.  He  observed  it  at  Damietta  in  Egypt.  It  is 
probably  a  malarious  fever  of  a  remittent  type,  or  some  form  of 
yellow  fever.  The  sudden  fall  of  the  pulse  from  120  to  75  was 
not  attended  by  corresponding  improvement  of  the  patient,  but 
was  the  forerunner  of  severe  typhoid  symptoms  and  jaundice. 
The  mortality  was  equal  to  19  per  cent ;  and  quinine  was  found 
to  be  of  signal  service  (MuRCHiSON). 

The  works  of  Morehead  and  Sir  Ranald  Martin  may  also  be 
referred  to  for  various  anomalous  forms  of  continued  fever ;  and 
in  which  the  "ardent  continued  fever"  of  India  may  be  quoted 
as  an  example  of  a  very  serious  disease.  For  an  account  of  this 
fever  the  reader  is  referred  to  page  164  of  Dr.  Morehead's  work 
and  page  204  of  Sir  Ranald  Martin's. 

It  is  these  "doubtful  or  anomalous"  cases  especially  which 
require  careful  and  special  methods  of  investigation.  They  are  of 
the  utmost  importance  to  science,  for  more  extended  information 
r^arding  them  will  either  connect  them  with  forms  of  fever 
between  which  they  seem  to  stand ;  or  these  "  doubtful  cases  "  will 
eventuaUy  separate  themselves  into  distinct  forms,  whose  history 
is  still  unknown.  In  such  doubtful  cases  observations  regarding 
the  co-relation  of  temperature,  the  excretions,  the  succession  of 
phenomena,  and  general  course  of  the  disease,  are  imperatively 
demanded. 

The  poisons  of  tropical  fevers  especially  require  to  be  carefully 
studied,  and  the  phenomena  of  the  febrile  state  which  accom- 
panies them  embrace  some  medical  problems  of  the  most  abstruse 


iao 


TMXmmJOQt — ^AirOMALOtS  FDRafS  OF  OONTnrnED  FSYEm, 


Pliydoicgical  data  of  on  ex;ict  kind  are  now  begin otti 
^MOttnd  ys>  which  wiD  give  a  stnndpoint  for  couipjirison  iB 

'  of  tho  phenomena  of  fever  ia  the  tropica     Ej^tremely 
at  observatioiis  are  being  worked    out    by  Dr,   Emile 
r^  of  the  Army  Medical  Department*  regarding  the  influenc 
tf  ltti|)ltial  climate  on  the  excretions  of  the  urine  in  relation 
tlk#  body  weight    At  great  personal  sacrifice  and  denial  of 
h$  hMB  twice  undertaken  nue\\  investigations  on  hb  own  persa 
lA  voyages  to  India,  round  the  Cape  of  Good  Hopa     With 
tncb  exact  information,  and  the  improved  physical  aiila  to  inve 
iigation,  it  behoves  the  physician  an<i  pathologL^t  to  investigate" 
medical  problems  with  the  same  logiciil  rigour  and  severity  as  a 
chemical  or  an  astronomical  theorem  demands.    On  this  important 
point  the  opinion  of  one  may  be  especially  quoted,  whose  exper 
©nee  as  a  teacher  of  clinical  medicine  has  been  great,  and  whg 
philosophical  investigations  into  the  nature  of  fever,  in  partieuli 
command  the   I'espect   of  alL      On  this  point  Dr.  Parkes  tbu 
writes, — '*  The  power  of  observation  in  medicine  is  a  kind  of  i 
which   ought  to  be   cultivated  with  the  same  assiduity  as 
chemist  practises  when  he  learns  how  to  mana|;e  his  delicate 
pnlations,  or  the  astronomer  when  he  wields  his  wondrous 
In  medicine  the  observation  and  recording  of  phenomena  has 
held  to  be  an  easy  and  tritliDg  task,  which  any  tyro  was 
petent  to  do.     Hence  lialf  the  error  and  uncertainty  of  medjeine. 
Inaccurate,  that  is,  erroneous  and  incomplete   observation,   ha 
been  the  cause  that,  till  within  these  few  years,  the  feven  of  cot 
countries  have  been  so  absolutely  uncompi'eh ended,  and  that  tlw 
fevers  of  hot  countries  are  still  shrouded  in  obscurity.     Tlie  mo 
valuable  addition  any  one  could  at  present  make  to  our  knon 
leilge  of  tropical  fevers  would  be  a  simple  record  of  all  the  ca 
in  an  epidemic.    These  cases  should  be  observed  with  the  keen 
tact  of  a  Chomel  and  recorded  with  the  fidelity  of  a  Louia    W^ 
want  no  explanation  or  word  of  comment  added  to  them ;  we 
merely  the  case.s.      Then,  when  the  numbei3  are  suflBcient, 
should  certainly  begin  to  put  order  into  this  eliaos.     And  let  no 
ijiy  one  who  may  have  the  opjwrtunities  be  deterred  from  the 
task  by  that  fallacious  and,  we  beg  to  say,  most  reprehensible 
itrgumeat,  with  which  some  people  may  favour  him,^ — viz.,  that  hia^ 
cases  wiU  b©    *  tedious/    'heavy/   and  'unread/    Unncad 
will  be,  certainly,  by  some  of  the  profession  who  consider  thed 
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routine  practice  as  great  an  effort  m  their  intellect  will  bear;  but 
read  and  analyzed,  we  will  venture  to  say,  they  will  be  by  those 
wbo  tbink  no  lalx)ur  too  great  if  they  can  fix  safely  the  foutida- 
tions  of  medicine,  and  for  whom,  if  ccceuratdi^  reported,  no  cases 
can  be  too  loDg,  no  observations  too  minute.  Only,  before  the 
task  is  commenced,  let  the  observer  feel  that  his  powers  are  equal 
to  it;  and  let  him  bear  in  mind  the  example  of  Louis,  who 
recorded  most  carefully  for  a  long  time,  that  he  might  train 
himself  to  tliis  duty,  and  then,  throwing  his  probationary  cases 
aside,  as  too  uncertain  for  uae^  began  ^to  make  those  remarkable 
series  of  observations  which  have  linked  his  name  for  ever  with 
the  greatest  improvements  in  modem  medicine- — the  employment 
of  a  correct  method  of  studying  his  science"  {Brit,  aiul  F&r.  Med.- 
Ckm  Beuieiu,  Oct,  1850,  p.  435),  l 

SPECIFIC  YELLOW  FEVmt—FtbrU  Icierode^  ' 

Deflnitioii. — A  spmifie  fever  of  a  coriiiniious  type,  ocofirnng^  oa 
a  rule,  only  once  during  life,  aiid  propagated  hy  mntagimi.  It 
is  aite^uUd  hy  yelloivness  oftfte  mnjunctivm  mid  skin,  deliriwm, 
BUppreBaion  of  urine^  iiderstitial  li^inorrlmgea^  bhick  voniU^ 
hlu^k  stools,  a  shio  mid,  ai  tivim,  an  intermitle^it  pulm.  It  ia 
limiied  to  very  definUe  geographical  limits,  never  having  been 
known  to  propagaie  beyond  4^'' north  kdit^ude,  nor  witliout  a  tern-  ' 
%>eraturQ  of  72''  Fahr.  at  least.  It  Ims  been  imported  into  Li&bon, 
into  Si.  Namvre,  in  the  department  of  the  Lower  Loire,  i7ito  Ply- 
mauth  and  Southampton,  wliere  cases  Jtuve  rwti  Uieir  course  and 
proved  fataL  It  has  been  imported  and  become  epidemic  as  far 
muik  as  Monte  Video.  It  has  occurred  as  high  as  4,000 /cc^  above 
Hie  sea-level  (Newcastle,  in  Jamaica).  But,  as  a  rule,  it  ia  endemio 
in  law  districts  mi  the  sea-coast,  and  rarely  oceurs  ohorn  rni 
Ovation  of  2,500 /e^^  aluwe  (lie  level  of  tJie  sea, 

Pathology  and  Symptoma.^ — ^Yellow  fever  must  now  be  regarded, 
from  an  enlightened  consideration  of  its  history,  as  one  sui 
generis,  and  specifically  different  from  remittent  and  interrait- 

ttent  fevers,  or  any  other  form  of  malarious  fever  (CULLEN, 
CmsHOLM,  Blane,  Wood).  There  are  those  who  believe  that 
ihese  fevers  are  the  same  in  kind,  but  various  in  degree;  that 
certain  atmospheric  conditions,  such  as  great  beat  or  humidity, 
acting  on  a  predisposed  frame,  will  produce  all  the  sjnnptoms 
of  the  most  malignant  fever;   that  the  intensest  form  of  yel- 
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low  fever  is  but  the  developed  degree  of  the  comtnon  HIiodb 
demngetnents  peculiar  to  hot  and  rainy  seiisans  (ToaotASiNl, 
Cleohorn,  Lind,  Huktee,  Alison,  Craigie,  Maetin).  It  hi* 
been  hold  also  that  a  specific  non-contagious  agent  produces  n 
fever  wliich  has  been  called  ''yellow/*  but  which  is  totaSy 
different  from  the  real  yellow  fever  (Rochoux).  On  looking 
carefully  into  the  history  of  yellow  fever,  on  which  volumes  Imve 
been  written,  the  conclusion  arrived  at  seems  to  be, — (L)  Tbt 
there  is  a  specific  yellow  fever,  propagated  by  a  contagious  virus 
or  poison  which  multiplies  itself  by  its  passage  through  tbe 
human  system,  and  which  reprodnces  the  same  specific  fame 
yellow  fever.  The  type  of  this  fever  is  continuous.  ^^piesiAt 
delirium,  suppression  of  urine,  black  vomit,  are  the  leading  symp* 
toms  of  this  fever — the  kwniagastric  jyestilence,  as  it  has  been  «1^ 
called.  (2,)  That  there  are  other  fevers,  and  especially  se^^^j 
marsh  fevers,  in  certain  geographical  limits,  which  have  a  cl^' 
resemblance  in  symptoms  to  the  contagions  and  specific  yel'^* 
fever.  So  also,  it  is  said,  have  fevers  arising  simply  from  a  t^^P 
temperature  acting  on  an  unseasoned  subject  On  this  point  ^^ 
friend  and  colleague.  Dr.  Maclean,  Professor  of  Military  Medic5*^^' 
who  has  had  twenty-two  years*  experience  of  East  Indian  fev^^^ 
writes  me  as  follows; — 
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«I  am  now  nijaelf  a  firm  convert  to  the  doctrine  that  yellaw  fe 
is  specifically  distinct   from   remittent     To  this  opinion  1  have  cot 
with  ft  full  knowledge  of  the  fact  that  some  ca&e^  of  remittent  fevt?r  *^ 
India  cloeely  resemble  some  of  the  forms  of  yellow  fever*     But  of  this 
am  now  certain,  that  the  yellow  fever  of  the  true  yellow  fever  ion« 
unknown  in  India  where  tme  malarial  fevers  abound.     There  is  in  tcU^ 
yellow  fever,  for  the  most  part,  an  absence  of  that  periodicity  which 
an  tmfiiiling  characteriBtic  of  true  malarial  feveis.     Then  there  in  i 
di^erence  so  well  insisted  uijon  by  Bklr  in  true  malarial  fevers.     Men 
not  pass  from  reooveiy  to  health,  as  is  the  case  in  such  a  marked  di 
in  yellow  fever,  after  which  there  is  no,  or  very  little,  evidence  of 
existence  of  any  cachexy.     Malarial  fevers  exist  and  are  destructive  al  * 
tem}K^mture  at  which  yellow  fever  is  at  once  destroyed.    Albuminous  urii 
is  almost  invariable  in  yellow  fever— only  occasional  in  remittent.   Th^ 
is  in  yellow  fever  an  unexampled  range  of  haemorrhigeej  in  remittei 
fever  these  hrcmonbages  are  often^  indeed  generally,  absent     Quinine 
has  a  power  over  malarial  fevers  that  is  beyond  the  reach  ^f  doubt  or 
cavil;  the  same  is  not  true  of  yellow  fever.     Men  su^er  ftom  malajial 
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^bvers  again  and  again;  Beoond  attaeka  of  jeilow  fever  are,  to  iaj  the 
least,  mre/*  1 

The  correetixeas  of  the  above  view  of  this  important  question 
has  just  received  a  remarkable  illustration  in  some  observations 
made  in  Mexico  by  the  Medical  Staff  of  the  French  Army  serving 
there. 

Yellow  ftn^er  had  disappeared  from  Vera  Cruz.    In  the  month  of  - 
October,  in  the  middle  of  a  sudden  angmentatiou  of  sickness,  sev-  1 
^kml  severe  cases  of  a  disease  like  vomlto  appeared    The  physicians 
"^dreaded  a  return  of  yellow  fever  in  itn  epidemic  form,  in  spite  of 
the  rehitive  abatement  of  tempemture  and  the  almost  constant 
prevalence  of  a  noiih-east  wind.     These  fears  were  augmented 
by  the  disembarkation  at  this  time  of  a  great  many  fresh  trtjops;  j 
also  by  the  suddenness  of  the  invasion  of  the  dise^ase,  showing  1 
itself  in  a   great    many  cases   by    hepatic    symptoms,    bilious 
vomiting,   fever,    prostration,    articular    pains;    the    fever  being  J 
continuous,  or  at  least  without  sensible  remissions,  in  many  cases.  1 
But  soon  many  circumstances   demonstrated    the  groundlessness 
of  the  fear,  and  showed  that  the  disease  was  malarious.    Tliese 
^were, — (1,)  T\ie  quickly  recognized  efficacy  of  quinine,   which 
^in   the  month   of  May,   when  true    yellow  fever  raged,  gave 
only  negative  results  at  the  best;  (2.)  The  rapid  supervention  ofl 
splenic  enlargement,  often  attended  with  pains;  (3,)  The  small" 
relative  mortality ;    (4,)  The  absence  of  hsemorrbages,  other  than 
oG<msional  epistaxisj  (5.)  The  constant  absence  of  albumen  in  the 
urine;   (6.)  The  difference  in  the  anatomical  lesionsfi,  and  chiefly  in 
the  presence  of  enormously  enlarged  and  softened  spleens;  (70 
The  absence  of  aU  the  lesions  characteristic  of  vomito,  such  as  the 
yellow  colour  of  the  lyody,  with  marbled  marks,  black  matters  in 
the   intestines,  discolouring  of  the  liver  approaching  to  yellow- 
neas;  (8,)  Finally,  the  non-iraniunity  of  soldiers  of  the  garrison 
who  had  already  suffered  from  yellow  fever  (Becu^U  ds  MemQires 

■  Je  MetUeine,  de  Chirurg^ie  et  de  Pfiarmacu  Militairm^  No.  37, 
Janvier,  1863). 

Considering  true  yellow  fever,  therefore,  as  one  of  the  specific 

■  continued  fevers,  having  a  certain  limitetl  geographical  mnge,  it 
IB  necessary  at  the  outset  to  define  what  is  meant  by  true  or 
pestilential  yellow  fever,  ami  what  are  the  diagnostic  symptoms 
which  distinguish  it  from  the  diseases  which  resemble  it,  but 
which  are  really  dissimilar. 
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It  may  be  maserted  anoonditiafDidly  ^t  the  ootaet,  tbtt  the  signi- 
ficance of  the  jnrmptoms  of  vellovneas  of  the  skin  and  Mack  vomit 
is  very  small  indeed  as  diagnostic  marksL     Diflerent  shades  of 
yellowness  of  the  skin  have  been  described  as  fofmuitg  a  pio- 
minent  symptom,  not  only  in  epidemics  of  yellow  fever,  but  Ij 
aU  writen  on  the  fevers  generally  of  hot  ooantriesL     YeDowneas 
of  the  skin  in  remittent  fevers  ariong  from  malaria  has  been 
noticed  in  all  climates,  althoogfa  it  is  certainly  most  oommon  is 
those  of  the  Western   hemispbereL     degbora    obaerved   it  at 
Uinorca;  Irvine  in  Sicily,  in  the  aotomnal  fevers;  Bomett  in  the 
Mediterranean  fevers,  of  all  depths  of  ooloorsL     In  the  fiiUl  fever 
of  the  Mysore  country,  yellowness  daring  some  yean  has  bees 
almost  universal:  so  also  in  Batavia,  and  in  the  fevers  of  Bangooo 
in  lS24-2o.     A  fever  attended  with  yellowness  of  the  skin  ngeJ 
like  a  pestilence  in  Rohilcond  from  1S36  till  1S40,  at  the  sune 
time  that  a  fever  with  symptoms  of  plagne  was   prevalent  m 
Marwar  and  Me^-war,  and  common  remittents  and  intermitteay 
prevailed  between  these  districts    A  fioal  remittent  fever  it- 
tacked  Her  Majesty's  29th  Begiment  in  1S44  at  Ghaaepoce.    In 
many  cases  there  was  "  deep  jaondioe;''  and  in  one  csae  a  symp- 
tom occarred  which  has  been  often  witnessed  in  the  West  Indies 
— namely,  sloughing  of  the  penis  and  scrotom   Tarkes  *"  On  the 
Contagion  of  Yellow  Fever."  in  Brit  and  For.  Med.-Ckir.  £nvtr, 
Jan..  1S48\     So  also  in  some  forms  of  specific  yellow  fever,  is  m 
the  alffid  fi)rm,  so  well  described  by  Dr.  Lyons,  in  the  Lisbon 
epidemic  of  ISoT,  yellowness  was  very  often  wanting,  "numj 
cases  dying  witfaoat  having  ever  exhibited  a  trace  of  yellowii&s 
on  any  port  of  the  cotaneoas  surface,  or  even  the  conjnnctine, 
during  life  "^  J-yons  0»  Ffvtr,  p.  338}. 

Black  vomit  is  an  event  which  occurs  in  feveis  of  maishy 
origin.  an*i  in  the  so-calktl  'seasoning  fevers^**  as  weD  as  in 
gastric  adfeotions  of  a  purely  tropical  nature,  in  coup  de  9oltH,  and 
ia  si?me  injuries  of  the  brain.  In  the  remittent  fevers  of  the 
AfHct^a  stati'>as.  black  vofxih  is  not  an  unusual  oeeurience  So 
ali<?  in  d^-kme  of  the  yellow  fevers  of  America,  which  are  of  marsbr 
crLrln,  flack  vomit  is  a  usual  symptom  (BooTT). 

Thrr^^e  two  events — namely,  yellowness  (^  the  skin  and  bhcl 
V  riiic — ceing  Kit  themselves  insufficient  as  diagnostie  narks  of 
tni-^  or  sf^citic  yellow  fever,  additional  grounds  of  difhepttsw 
ft  u-l — ^1.)  In  the  ty^  of  the  fever,  which  is  #n«^iity^pM  and  not 
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remitteat;  (2»)  In  the  fact  that  it  occurs,  as  a  rule,  only  once 
uring  life ;  {3.)  In  the  fiict  that  it  ib  propagated  by  Bpocific  media 
m  infected  persons  or  places  to  others.  But  although  in  no 
tme  of  those  phenomena,  taken  singly,  except  in  that  of  its 
communicability  from  person  to  person,  do  we  find  any  definite 
character's  to  rely  upon  to  prove  the  existence  of  a  formal  and 
speeitic  yellow  fever»  yet,  in  the  general  aisem^blago  and 
llocation  of  symptoms,  peouliaiities  do  present  themselves 
hich  are  easily  discernible  by  an  experienced  eye. 
Though  the  subject  of  tropical  fevers  is  too  little  known  to 
w^arrant  decided  opinions  on  many  points,  yet  the  true  yeUow 
ver,  or  hEeniagastric  pestilence,  is  now  so  clearly  stamped  with 
Characters  so  peculiarly  its  own,  that  it  takes  its  place  as  a 
specific  fever  of  a  continuous  and  generally  rapidly  fatal  type. 
Its  pathology  is  best  exemplified  in  the  history  of  such  isolated 
outbreaks  of  it  as  are  to  be  found  in  the  cases  of  the  "Hussar/' 
(Blaj!Je),  the  '*Bann,"  the  "  Kent/^  the  "Scout/*  the  "Eclair" 
e  "  Hankey,*'  the  "Icarus,"  the  Lisbon  epidemic  of  1857,  and 
ilie  importation  of  the  disease  from  Havanna  into  the  port  of 
St.  Niizaii-e  by  the  ''Anne  Marie*'  in  1861;  and  no  deacription  of 
eOow  fever  can  be  complete  which  does  not  give  an  account  of 
me  of  these  remarkable  instances  of  this  disease. 
An  analysis  of  all  the  circumstances  connected  with  the  ''Eclair*' 
owe  (1.)  That  the  immediate  consequences  of  landing  the  crew 
at  Bok  Vista  were  a  thorougli  intercourse  with  the  inhabitants^ 
and  the  communication  to  them  of  the  same  fever  with  which  the 
**  Eclair **  was  infested.  For  some  time  before  the  arrival  of  the 
"'Eclair**  it  is  certain  that  the  island  of  Boa  Vista  was  perfectly 
healthy;  and  this  was  true  ahjo  o{  all  the  other  islands  of  the 
group  (Almeida^  Macwilliam),  So  great,  also,  was  the  dread 
of  the  disease  among  tlje  inhabitants  tfiat  the  consul  had  great 
difficulty  in  procuring  labourers;  nevertheless,  the  crew  managed 
to  smuggle  vast  quantities  of  spirits,  and,  of  course,  it  is  possible 
at  more  secret  intercourse  went  on  than  can  l>e  gathered  from 
■ftny  official  reports.  Certain  of  the  inhabitants  were  also  brought 
more  or  less  in  contact  with  the  crew  of  the  "Eclair/'  lliere 
were^ — 1st,  The  military  guard  at  the  fort;  2d,  The  labourers 
employed  on  board  the  "Eclair" — forty -one  in  number;  3d,  Tlie 
hibourei^  employed  in  the  launches,  or  at  a  coal*heap  on  a  small 
Lslajid — forty-aix  in  number;  4tb,  Washerwomen  who  washed  the 
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officers*  clothes — seventeen  in  number.  In  addition  to  tb< 
Capti\m  Estcourt,  the  commander  of  the  steaniei*,  lived  at  tJie 
consuls  house;  the  gun-room  and  ward-room  officers  and  mid- 
shipmen occupied  a  house  in  Porto  Sal  Eey ;  and  leave  was  given 
to  the  warrant  officers  and  a  few  of  the  men,  one  of  whom  stopped 
in  the  town  for  two  nights.  The  *' Eclair'*  left  on  the  13th  of 
September;  on  the  14th  or  17th  a  corporal  of  the  guard  wa*i 
taken  ill;  on  the  15th  or  IStli,  a  private;  and  in  both  eaae»  the 
symptoms  were  fever,  wildnoas,  and  constant  black  vomiting. 
The  corporal  died  on  the  17th  or  20 th,  and  the  private  on  the 
following  day.  Others  of  the  guard  were  taketi  ill,  and,  being 
conveyed  into  the  town,  the  inti-oduction  of  the  fever  amongst  the 
inhabitants  is  attributed  to  tbem.  It  also  appears  (2,)  That  the 
men  who  were  chiefly  in  contact  with  the  crew  and  with  the  sick 
men,  and  who  were  in  the  sick  men's  apartments,  siiifered  much 
more  severely  than  any  other  class ;  (3.)  That  the  propagation  of 
the  fever  appears  to  have  been  strictly  in  proportion  to  the  amount 
of  intercourse;  (4.)  That  within  a  reasonable  time  after  the 
departure  of  the  "Eclair"  there  were  three  |>ersons  ill  with  fever 
at  Boa  Vista^  and  two  already  dead — all  of  whom  had  been  In 
contact  with  the  crew  of  the  steamer. 

Tlie  i>eriod  of  incubation  of  the  fever  at  Bo^  Vista  was  found  to 
vary  fi*ora  two  to  eight  days;  and  the  facts  recorded  in  the  histoty 
of  the  spread  of  the  fever  over  the  island  show  that  certain  petiaonB 
living  nearest  and  most  in  contact  with  the  two  sick  soldiers  wens 
first  attacked  Wien  the  disease  appeared  with  great  virulence 
in  the  island  of  Grenada  in  1793,  its  spread  by  infection  fi^st 
attracted  notice  by  the  arrival  of  the  ^* Hanky"  from  Bulam,  on 
the  west  coast  of  Africa,  on  the  19th  February^  1793,  some  days 
before  the  fever  broke  out  on  the  island  In  this  vessel*  at 
Bulam,  the  fever  had  prevailed  for  five  months  before,  to  a  great 
and  fatal  extent  (Chisholm,  Sir  Wm,  Ptm). 

A  most  intei-esting  and  consistent  account  of  a  yellow  fever 
outbreak  has  been  given  by  Surgeon  J.  D.  Macdonald,  Esq.,  F.RS,» 
in  the  medical  journal  of  the  ''Icarus''  (Annah  of  Militmy  and 
^aval  Surgery,  p.  126).  Mr.  Macdonald 's  aosount  is  espeeiitlly 
interesUng  in  the  following  particulars: — (1.)  It  tends  to  fix 
more  definitely  than  has  yet  )jeen  done  a  period  of  incuba^on. 
(2.)  It  shows  that  in  certain  localities  specific  yellow  fever  b 
always  in  existence,  expressing  itself  by  sporadic  cases  every  now 
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and  then,  especially  in  the  West  India  Islands,  as  a  central  focus 
to  that  geographical  distriet  vvbere  tlie  disease  is  endemic,  and 
where  it  has  assumed  in  some  places  an  epidemic  character.  (3.) 
It  tends  to  corroborate  the  circumstantial  evidence  already  ac- 
cumulating, that  the  diseafie  may  bo  propagated  by  fomiies, 
much  as  in  the  case  with  typhus  and  scarlet  fevers.  (4-)  As  with 
typhus  and  typhoid  fevers,  ao  with  yellow  fever,  *'the  doctrine  of 
its  spontaneous  origin"  can  have  no  fouDdation  to  eatisfy  the 
rational  mini 

Bearing  on  the  period  of  latency ^  Mr.  Macdonald  shows  that 
yellow  fever  was  rife  at  St  Domingo  when  the  ** Icarus*' 
arrived  there,  and  the  professional  Eeal  of  Dr.  Maclagan, 
the  assistant  surgeon  of  that  ship,  led  him  to  visit  some  half- 
dozen  OLses  on  shore  at  Port-au*Prince.  He  is  believed  to  have 
viaited  these  cases  on  the  10th  of  June,  and  the  fin^it  appearance 
of  the  symptoms  which  ended  in  hia  much-lamented  death 
betrayed  themselves  on  the  24th  of  June — i.  e.,  fourteen  days 
after  having  fir^t  visited  the  sick,  and  after  the  ship  had  been  at 
sea  four  daya  Fourteen  days  is  not  uncommon  as  the  period  of 
latency  for  the  variolous  poison.  Another  case  is  cited^that  of 
a  boy,  Lambert — which  shows  that  the  period  of  latenc}''  could 
not  have  been  less  than  eight  days.  The  experience  of  the  Lkbon 
epidemic  marks  the  time  of  incubation  as  varying  fi*om  two  to  ten 
days,  and  in  some  instances  extending  to  fifteen  daya  The 
importation  of  yellow  fever  by  the  ship  ''Anne  Marie''  into  St. 
Naizaire — a  town  in  the  department  of  the  Lower  Loire,  about 
47'30"  north  latitude — ^in  the  summer  of  1861  (J. tit?,  d' Hygiene, 
Oct,  1803,  p.  410),  confirms  the  belief  in  a  lengthened  period  of 
incubation;  and  from  a  carefid  analysis  of  the  history  of  specific 
yellow  fever  cases,  I  think  it  will  be  found  that  the  period  of 
incubation  tends  to  lengthen  with  the  transportiitlon  and  pro* 
pagation  of  the  disease  into  latitudes  the  most  remote  fi'om  the 
equator. 

The  history  of  the  importation  of  the  disetise  into  St.  Nazaire 
is  as  follows i — About  the  13th  of  June  the  "Anne  Marie"  a 
wooden  sailing  vessel,  laden  with  cases  of  sugar,  left  Uavaiina, 
having  been  there  a  month  during  the  prevalence  of  a  sever© 
epidemic  of  yeUow  feven  None  of  the  sailors  suffered  so  long 
as  she  lay  at  Havanna^  except  from  a  little  depression,  loss 
of  appetite,  and  a  certain  tendency  to  vomiting.    After  leaving 
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Havanna    for    France    there    ivas    no    sickness    for    seventeen? 
days*      On  the  1st  of  July  two  sailors  were  attacked   (with- 
out precursory  symptoms)   with  violent  shivering,  pallor  of  the 
fiice,  injection  of  the  eyes,  congested  lips,  and  continued  delirium. 
One  died  in  twenty-three  hours,  the  other  in  one  hundred  and^ 
ten.     On  the  following  seven  days  otlier  peraons  were  attacked,] 
making  in  all  nine  cases  out  of  a  crew  of  sixteen  persons.     Onlj 
two  deaths  occurred.    The  ship  arrived  at  St.  Nazaire  on  the  25thi 
of  July  with  seven  men  still  sick,  hut  all  of  them  convaJeso^it^^ 
thtrteeu  days  ha^dng  elapsed  from  the  date  of  attack  of  the  c 
liiet  taken  ill.     Therefore^  having  had  no  deaths  and  no  fVesb 
cases  for  ten  days,  the  "Anne  Marie"  was  not  placed  in  quamntizia 
at  the  end  of  her  voyage  on  arrival  at  St-  Nazairo.     Near  her,  as 
she  lay  in  that  port,  there  were  anchored  two  ships  of  the  imperial 
navy — namely,  "Le  Chiistan"  and  "Le  Corraomnt,*'  the  former j 
touching  her.     Three  other  ships,  "L'Orient/' '*Les  DardimeDes,**! 
and  "L*Arequipa,"  were  also  near  her.    According  to  the  custom  of 
the  port,  the  sailors  of  the  **Anne  Marie,"  being  only  engaged  ^ 
for  the  voyage,  quitted  the  vessel  on  her  arrival,  antl  were  dis- 
persed throughout  the  town.     The  commander,  who  had  been  ill^ 
went  home,  the  vessel  was  left  to  the  second  in  command,  and  the 
places  of  the  men  were  taken  by  seventeen  fresh  men,  to  discharge 
the  cargo  of  sugar,     These  men  were  strong,  very  robust,  and 
completed  the  discharge  of  the  ship  in  eight  days.     Of  these  men  I 
twelve  or  thirteen  were  att^icked  with  yellow  fever,  and  many  ofl 
them  died 

"Le  Chastan,"  having  been  close  alongside  the  **Anne  Marie,** 
left  on  the  29th  July,  and  sailed  to  Indret,  on  the  Loire,  441 
kilometres  distiint.     Her  cihjw,  five  in  number,  seemed  in  perfect  ^ 
health  when  they  arrived  at  Indret;  but  on  tbo  ist  of  Anguat 
(i  e,,  three  days  after  leaving  St.  Nazaire)  a  man  fell  sick  of 
yellow  fever;  then  the  remaining  four  by  the  5th  of  August  were^ 
all  ill;  and  by  the  10th  of  August  all  the  five  men,  the  crew  of 
"Le  Chastan/*  wei-e  dead.      Tliese  men  had  all  been  on  board 
the  '*  Anne  Marie"  for  about  a  quarter  of  an  hour.    **Le  Comotmnt" 
quitted  St.  Nazaire  on  the  lOthj  her  crew,  six  in  number,  were  I 
then  in  perfect  health.     On  the  14tb  of  August  two  of  her  men 
were  taken  ill,  and  died  on  the  26th,  of  decided  yellow  fever. 

Eight  vessels  in  all   had   been  near  the  **Anne  Mnrie,*'  and 
fiick  patients  had  gone  on  shore  at  St.  Nazaire  and  its  neighbour- 


PaOPAGATIOir  BFTOSD    ITS   GEOORAPHlCJkL   LfMlTSL 


4S9 


hood,  commimicating  yellow  fever  to  two  or  three,  and  slighter 
illness  of  the  same  kind  to  other  pemaiis  who  were  about  them. 
Altogether,  it  is  on  i-ecord  that  forty-four  cases  of  yellow  fever 
were  communicated  by  the  "  Anne  Marie,"  resulting  in  twenty-six 
deaths.  During  this  period  the  heat  was  more  like  that  of  a 
tropical  than  of  a  European  climate;  but  neither  yellow  fever  nor 
an^iihing  like  it  had  ever  been  seen  in  the  district  It  cannot  now, 
therefore,  be  disputed  that,  by  the  arrival  of  the  *'  Anne  Marie," 
yellow  fever  was  imported  into  St.  Nazaire,  and  by  propagating 
itself  occasioned  an  outbreak  of  yellow  fever  at  that  port  And 
when  it  is  remembered  that  fatal  cases  of  specific  yellow  fever 
have  already  occuiTed  at  our  own  doors,— in  Plymouth  Soun*!  and 
Sontbampton  Water, — thei^  is  a  like  possibility  of  the  importation 
of  yellow  fever  into  English  ports  under  climatic  conditions 
fkvonrable  to  its  development,  and  when  we  might  least  expect 
it,  through  the  rapid  and  frequent  communication  which  we  now 
enjoy  with  tlie  West  India  Islands,  the  very  central  focus  of 
yellow  fever.  "  We  have  no  more  reason  to  tmst  in  our  own 
fancied  security  than  the  peojile  of  Monte  Video  had  before  yellow 
fever  made  its  appearance  amongst  them''  (J.  D.  MaciwnaldJ,  The 
Lancet,  of  Feb-  12,  1863,  conttiins  '*  An  Account  of  Yellow  Fever 
fts  it  occurred  on  board  the  Koyal  Mail  Steam-ship  *  La  Plata/  in 
the  month  of  November,  1852,"  frc^m  the  pen  of  my  friend  Dr. 
Wiblin,  the  medioal  superintendent  of  quarantine  at  the  port  of 
Southampton.  He  there  shows  that  fourteen  cases  of  yellow 
fever  had  occurred  on  hoard  the  "La  Plata"  during  her  homeward 
voyage  to  Southampton  from  the  West  Indies.  On  the  moraing 
of  the  18tli  November  she  arrived  at  Sonthamptf>n,  whei^e  she 
was  kept  for  two  days  in  quanuitine.  On  the  morning  of  the 
28th  the  fourth  engineer  of  the  *'La  Plata"  (Mr,  Napier),  who 
had  been  lodging  in  the  town  for  eight  days,  was  seized  with 
symptoms  of  yellow  fever,  and,  al*ter  a  week's  ilhicids,  dieJ  of  the 
disease.  No  other  eases  occurred  in  the  town.  The  ''La  Flatit" 
wa^  a  wooden  ship;  and  Mr.  Napier  had  been  at  work  on  board  of 
her  during  the  time  when  he  was  lodging  in  Soutliamptom 

In  connection  with  the  extension  or  propagation  of  specific  yel- 
low fever  Ijeyond  its  usual  geographical  limits  of  constant  existence, 
'*  it  is  a  remarkable  fact,"  says  Mr.  Macdonald,  "  that  the  deaths 
from  yellow  fever  at  St  Thomas's,  before  it  became  a  coaling 
depot  tor  the  Royal  Mail  steamers,  as  compared  with  the  deaths 
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afterwards,  bear  the  proportion  of  4  io  64     And  in  cDnneetiafl 
with  this,    must   also  be  mentioned  an   equally  important   fiUH 
that  the  combustible  and  other  qualities  of  coal,  exiiosed  to  tW 
weather  as  it  is  at  that  island,  became  much  deteriorated*'     How 
fiir  this    loss   may  prove  to   be    a  pahulum    to    yellow  {gvq 
poiaon  is  unknown,  but  the  covering  in,  as  well  as  the  enclosu 
of  coal  in  tropical  climates,  as  Mr,  Macdoiiald  notices,  is  worUi/ 
of  the  attention  of  the  proper  authorities. 

AH  the  cases,  like  the  "Eclair/*  the  "Bann"  the  "Inmttm," 
the  "  Icarus "  the  "  Anne  Marie,"  the  *'  La  Plata "  agreeijig  a« 
they  do  in  all  their  main  features,  it  is  imixissible  to  doubt  the  j 
existence  of  a  multiplying  infecting  virus  as  the  specific  mw^e  of 
yeUow  fever;  and  in  cases  where  it  was  transp(.irted,  Importd, 
and  propagated,  the  fever,  except  in  certain  cases,  seems  to  haw 
arisen  only  in  persons  who  had  been  exposed  to  whatever  dele- 
terious influence  was  exercised  by  the  atmosphere  of  ships  in] 
which  cases  of  yellow  fever  existed  Moreover,  the  facts  connecti 
with  the  "  Imauni/*  the  '*  Icarus,"  and  the  "  Barracouta,*'  show  tin 
infected  places  and  persons  are  alike  dangerous  t*i  those  wh 
are  at  all  susceptible;  and  in  the  cases  of  the  '^Imaum"  m 
the  *'  Anne  Marie/*  it  was  shown  that  a  di3e^u?e  taken  in  a  oertain 
locality,  and  spreading  from  person  to  person,  may  finally  a^Ebet 
a  second  locality  through  their  medium.  It  appeal^  also  to. 
be  quite  a  mistake  to  suppose,  as  Mr,  Maodonald  ob8er\*es, 
no  individual  can  communicate  the  disease  to  another  unless 
himself  is  actually  under  its  influence  at  the  time;  or,  second!^ 
to  consider  such  an  individual  as  diflering  in  any 
particular  from  an  infected  locality.  Indeed,  a  ship  itself 
only  an  individual  on  a  gi-ander  scale.  This  is  the  viott  Mr. 
Macdonald  takes  wnth  regard  to  the  '*Imaum"  reoeivin|y 
disease  from  the  officers  of  the  "  Icarus/'  and  it  is  also  the 
which  explains  the  events  which  followed  the  contiguity 
the  ships  to  the  "Anne  Marie"  in  the  harbour  of  St,  Hazaiiu 
To  some  extent  the  disease  spread  tbraugh  personal  intercontiid 
to  persons  who  were  not  near  the  ship, — in  one  very  important 
case,  that  of  M.  Chaillon,  a  physician  at  Indret^  who  is  said 
never  to  hav^e  been  near  the  ship  nor  the  town  of  St*  Nazaire, 
but  wh6  contracted  infection  from  four  labourers  who  caia^— 
infected  from  the  ship,  and  whom  he  attended  medically  at  tlid^| 
houses.     He  contracted  yellow  fever,  and  died.     In  a  second  cstsoT^ 
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tme  of  the  ship  labourers,  who  himself  had  yellow  fever,  is  said  to 
bave  carried  the  infection  certainly  to  his  wife,  and  perhaps  to  an 
dd  man  in  whose  house  he  and  his  wife  lodged.  All  of  them 
were  attacked  with  yellow  fever — the  old  man  fatally.  Unques- 
tionably with  regard  to  the  "Anne  Marie/'  and  doubtless  also 
with  r^ard  to  the  other  ships,  the  ships  themselves,  irrespectively 
of  sick  persons  in  them,  weiefod  of  yellow  fever  infection.  The 
men  therefore,  no  doubt,  carried  infection  passively,  as  they 
might  have  carried  an  odour  from  the  ship,  or  as  a  student  carries 
the  smell  of  the  dissecting-room  on  his  clothes,  especially  felted 
texturea  "I  have  often  looked  upon  my  own  monkey-jacket 
with  horror,"  writes  Mr.  Macdonald,  "as  the  possible  means  of  com- 
municating so  formidable  a  disease  to  others."  Men  thus  labouring 
in  the  bold  of  infected  ships,  without  themselves  contracting  yellow 
fever  there,  might  carry  infection  to  their  homes,  in  climates  and 
places  where  yellow  fever  may  prevail  And  it  is  a  question  how 
Eur,  like  cholera  and  typhoid  fever  excreta,  the  poison  of  yellow 
Tever  may  not  increase  in  places  where  decomposing  animal 
DDiaterial  abounds. 

With  regard  to  the  Lisbon  epidemic,  it  has  been  proved  that 
the  epidemy  remained  concentrated  in  Lisbon,  and  did  not  extend 
to  its  neighbourhood,  nor  to  any  other  part  of  the  kingdom, 
although  the  communication  by  land  with  all  the  towns  and 
villages  continued  active  and  uninterrupted.  In  many  places 
there  appeared  cases  of  yellow  fever,  evidently  brought  from  the 
capital,  but  in  no  place  was  the  disease  transmitted  or  propagated 
in  an  epidemic  form.  The  official  report  records,  that  of  182 
persons  who  left  Lisbon  for  different  places  in  Portugal,  carrying 
with  them  the  germ  of  yellow  fever,  which  broke  out  or  developed 
itself  in  them  after  their  arrival  at  those  places,  86  of  them  died. 
In  no  instance  was  yellow  fever  communicated  from  tJiem  to  any 
other  person  in  the  places  whither  they  went. 

As  to  the  origin  of  the  disease  in  Lisbon,  it  appears  certain  that 
the  first  cases  were  amongst  men  employed  in  the  Custom  House, 
or  with  persons  in  close  communication  with  them.  It  showed 
itself  in  the  streets  where  these  people  lived.  The  disease,  which 
commenced  in  July,  did  not  become  epidemic  till  September ;  but 
it  remained  stationary  for  awhile  in  the  parishes  where  it  first 
broke  out,  and  then  spread  gradually  and  regularly  to  other 
parta    It  is  therefore  presumed  that  the  disease  did  not  proceed 
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from  any  general  cause  operating  on  the  whole  mass  of  the 
])o])iilation,  such  as  would  come  from  meteorological  or  hygienic 
c(»nditi()n8.  It  was  not  persons  of  different  classes,  and  living  in 
different  parts  of  the  city,  who  were  attacked  at  the  same  time; ' 
on  the  contraiy,  it  commenced  with  one  distinct  cLass,  between 
the  individuals  of  which  there  was  much  communication,  and 
went  from  house  to  house,  from  street  to  street,  without  invading 
more  than  a  certain  extent  of  the  city.  It  is  presamed,  but  not 
proven,  that  the  disease  was  imported  through  the  Ciutoa 
House,  where  luggage  and  effects  are  opened  to  be  passed  Many 
of  the  ships  which  arrived  at  Lisbon  during  the  epidemic  and  in 
the  provioiLs  months  had  cases  of  yellow  fever  and  losses  during 
the  voyage ;  but  the  only  case  proved  was  in  the  "  Tamar,"  which 
arrive<l  in  Maivli  fi-oni  Bnizil,  the  captain  of  which  owned  thatLe 
had  two  deaths  fnnn  yellow  fever  on  board  during  the  pasngCL 
This  ship  arrived  again  in  September,  and  reported  at  Soath- 
ampton  two  cases  which  she  had, had  on  board.  Lisbon  and 
Oporto  have  Ikjou  very  subject  to  these  importations  since  1849, 
when  yt'llow  fever  l>ecame  epidemic  in  Brazil  In  the  report  it  u 
concluded, — (1.)  That  Lislion  is  not  to  be  considered  as  liaUe  to 
ftiyonfayietniM  outbi-eaks  of  yellow  fever.  (2.)  But,  from  its  lati- 
tude and  hx^il  conditions  (especially  inasmuch  as  it  abounds  in 
filth  in  some  localities  where  population  is  dertse  and  sewenge 
iin|>erfect),  it  is  favourable  for  the  development  and  spread  of 
specific  yellow  fever.  (3.)  It  is  concluded  that  the  epidemic  of 
1857  was  imported  from  Brazil 

Symptoms — Unifomuty  in  the  order  and  character  of  the  symp- 
toms of  sj»ecifio  yellow  fever  must  not  be  looked  for.  All  the  best 
writi»rs  on  the  stibject,  whether  recording  their  ex}>erience  in 
the  West  Indies,  the  west  coast  of  Africa,  or  the  south  coast 
of  Spiiin,  «ire  imanimous  to  the  contrary,  and  consequently, 
while  direct  and  faithful  descriptions  may  have  been  given  of  each 
epidemic,  yet  the  results  are  not  general  nor  uniform.  Certain 
symptoms  in  certain  e]»idemics  vaiy  in  their  nature  and  in  the 
time  of  their  accession,  while  others  common  to  former  visitations 
are  wanting  in  those  which  follow.  Sometimes  the  full  oomide- 
nient  of  standard  symptoms  are  present,  sometimes  they  are 
iu)]H.'rfeot  and  deficient,  and  sometimes  displaced.  At  one  time  the 
dia^uo<tio  sNinptom  in  an  epidemic  is  the  supra-orbital  headache. 
At  other  times  the  tongue  sjinptoms  are  alone  diagnostic,  or  their 
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^tiivalents  are  expressed  in  the  uvula  and  fauces.  Intense  sur- 
face heat,  albumen  early  in  the  urine,  and  eiirly  black  vomit,  are 
among  the  later  symptoms;  and  smoky  pale  urine,  with  perfect 
Wood-corpuscles,  take  the  place  of  the  straw-coloured  or  bihoua 
urine,  with  its  sediment  of  tube  castg  and  epithelial  matter. 

The  general  appearance  of  the  tongue  in  well-marked  cases  is 
redness  of  the  tip  and  edges,  with  prominent  papillae  and  a  creamy 
sarface.  Subsequently  the  fur  separates  from  its  middle  surface, 
«nd  lies  in  wliite  wavy  flakes;  and  the  next  series  of  changes 
consists  in  separation  of  the  epithelium,  which  begins  at  the  tip, 
proceediji  to  the  edges  and  down  the  raphe,  and  may  continue  till 
the  whole  surface  is  denuded,  the  papillse  obliterated,  and  the 
tongue  becomes  smooth  and  diyish,  of  the  colour  and  appeaiunce 
of  raw  beef  Such  a  condition  is  genei-ally  associated  with  exuda- 
tion of  blood  so  free  as  to  coat  the  mouth  and  tongue,  and  collect 
upfin  the  teeth.  The  tongue  is  then  usually  much  smaller  and 
more  pointed  tlian  in  the  earlier  stages. 

A  rare  manifestation  of  capilkry  initation  in  yellow  fever 
consists  in  an  efflorescence  of  the  skin  in  the  form  of  a  sub- 
cutaneous rash  on  the  chest,  and  extending  over  the  abdomen 
and  amis.  Kose-coloured  spots  of  a  somewhat  circular  shape  have 
been  noticed  on  tine,  delicate,  sensitive  skins,  varying  from 
the  size  of  a  flea-bite  to  what  might  be  covered  with  the  point 
of  the  finger.  They  result  generally  from  mosquito  wounds, 
and  become  hajmorrhagic  at  the  end  of  the  disease,  when  it 
terminates  fatiiUy. 

Bloody  fwruncles  appear  late  in  the  order  of  symptoms,  and 
ara  to  be  regarded  mther  as  sequels.  Their  most  common  site 
is  on  the  wrist,  over  the  metacarpal  joints,  along  the  front  of 
the  legs,  below  the  scapulae,  and  over  the  hip,  in  the  parotid 
region,  and  over  the  forehead  and  lip.  They  are  generally  in 
close  proximity  to  the  smaller  arterial  branches,  such  as  the  ulnar, 
Hidial,  anterior,  tibial,  gluteal,  Lntercoetal,  and  facial  arteries. 
They  became  tender,  acuminated,  and  inflamed,  and  sometimes 
fonn  lai^e  abscesses  of  purulent  matter,  with  a  pale  or  inflamed 
duriace,  and  this  chiefly  when  below  the  scapula  or  over  the  hip. 
Generally  on  the  legs  they  are  flat,  pi-esent  no  inflamed  appear- 
ance, but  show  a  flat  purplish  vesication,  about  the  si^e  of  a  split 
pea  or  a  sixpence. 

Two,  three,  or  even  four  forms  or  types  of  yellow  fever  have 


SFECIAL   PATHOLOGY — SPECIFIC   YELLOW   FBTBB, 


been  described  by  authors.  These  have  been  veiy  clearly  defineti 
by  my  friend  Dr.  Lyons,  of  Dublin,  in  the  Lisbon  epidemic  of 
18o7t  which  be  investigated  with  so  much  care  and  enihusia^iiiL 

The  types,  grov/pB,  or  fiyrma  which  he  found  capable  of  clinical 
recognition  are,— (L)  Tlie  algid  fonn;  (2.)  The  sthenic  form ;  {3) 
The  hsemoirhagic  form ;  (4.)  The  purpuric  fonn ;  (5*)  The  typhou^ 
form,  ■ 

The  first  of  tliese,  namely,  tlie  algid  forra,  is  that  which  predentil 
the  most  rapid  course^  and  the  earliest  and  gi'eatest  amount  afl 
prostnition  of  the  \^tal  powers.  These  are  the  cases  which  ai^«u(tfl 
denly  killed  with  the  poison.  "Tlie  patient,  while  in  the  enjoymcnM 
of  his  usual  health,  and  in  the  midst  of  his  usual  occupation,  ff^-lsH 
suddenly  the  effects,  as  it  wei-e,  of  a  sudden  blow  from  a  LeiivyH 
bar  on  the  hack,  falls  down  while  walking  (or  if  standing),  »13JH 
dies  within  a  few  hours  in  profound  collapse,  and  after  exliil^itingH 
more  or  less  of  the  other  symptoms  of  this  fever."  The  countcrjam^^ 
becjime  sunken,  the  eye  dull  and  filmy,  the  surface  cold,  and  tlic  ] 
patient  felt  cold,  depressed,  and  wretched.  The  5ioe  became  of  a 
dirty  livid  hue,  and  this  appearance  extended  to  the  txunk  wHy 
limbs,  the  surface  then  presenting  innumerable  points  of  miniitfl 
venous  congestion,  and  sometimes  purpuric  spots  and  patches  A 
various  si^ses.  In  extreme  cases  the  lips,  the  breath,  and  tongil^ 
were  cold,  with  a  temperatiu^  in  the  axilla  not  more  than  96*,  ilia 
pulse  being  small,  feeble,  and  quick;  and  when  the  oirdiae  actioo 
became  feeble  the  rajtlial  pulse  would  be  obliterated. 

The  efhenic  foi^i  is  a  marked  contrast  to  the  algid.  It  is 
especially  well  marked  in  both  sexes  at  the  prime  of  life,  and 
in  persons  with  well-developed  muscular  frames.  Such  cases  ai^ 
characterized  by  weU-marked  febrile  symptoms,  severe  &nd  per- 
sistent headache,  much  rachalgia  at  the  outset,  a  high,  full,  and 
hard  pulse,  occasionally  thrill  big  and  resisting,  with  tlushed 
and  thnibbing  tomplea  A  remarkable  elevation  of  tempera 
prevailed, — ^an  increase  of  S"*,  4**,  or  even  5°  Fahr.,  and  in 
an  increase  of  7°  Fahr.  was  observed.  Death  sometimes 
place  in  a  very  uneKpected  manner 

In  the  hmnuyrrlmgw  type  the  cases  are  the  most  ehara<!tei 
and  apj>alling.  In  them  epigastric  anxiety,  with  or  without  heii 
and  pain  on  pressure  in  the  epigastrium,  is  well  marked;  but 
their  great  characteristic  is  a  tendency  to  profuse  almultaneotid ! 
effusions  of  blood  from  various  parts  and  orpins — the  hcmru^rflutge 
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mever  heing  m>ngU,  nor  from  any  one  smtrce  or  organ  071I1/.  The 
causes  are  fatal  at  an  early  peiiod  ;  and  all  the  connective  tissue  of 
the  body  is  surcharged  witli  bltiod*  There  is  less  considerable 
elevation  of  tempenitut^  than  in  the  sthenic  form. 

In  the  ptn^urw  fomi  the  pyrexial  state  is  well  inarked,  with 
the  conjunctiva?  and  general  surface  intensely  yellow.  Purpuric 
patches  commence  and  spread — ^sometimes  with  surrounding 
oedema.  These  patches  are  manifestly  caused  by  sulicutaneous 
effusions  of  the  colouring  matter  of  the  blood ;  and  all  varieties 
and  shades  of  colour  and  tints  are  observable. 

In  the  typhous  form  two  orders  of  phenomena  may  prevail 
In  one  class  of  caaes  stupor  and  nervous  depression  exist  from  an 
early  period  of  the  fever,  with  all  the  other  well-marked  and 
characteristic  typhoid  symptoms;  and  to  these  are  superadded 
the  biemorrhagic  phenomena.  In  another  class  of  these  cases 
the  patient,  after  passing  through  tlie  sthenic  or  the  algid  form, 
would  insensibly  glide  into  the  typhoid  state,  on  the  cessation  of 
the  hemorrhages  (Lyons), 

It  is  of  great  importance  to  attend  specially  to  the  study  of 
these  forms  or  types ;  for,  as  Dr.  Lyons  justly  observes,  much  of 

ediscFepancy  and  apparent  conflict  of  medical  testimony  on  the 

bject  of  yellow  fever  Is  due  to  the  want  of  discrimination  of 
those  leading  characteristics  and  salient  features  (Lyons^  L  c,  p. 
375). 

Wben  the  black  vomit  is  plentiful,  or  the  urine  free,  the  intel- 
ligence remains  clear  and  unclouded,  but  the  skin  becomes  cold 
and  damp,  the  pulse  small,  and  finally  extinct  at  the  wrist,  and 
tba  patient  dies  of  gradual  exhaustion  and  syncope. 

According  to  the  amount  of  febrile  excitement  the  skin  is  hot 
and  dry,  but  the  experience  of  Mr,  Macdonald  leads  him  to  say 
that  in  many  cases  there  is  a  turgid  fullness  of  the  vessels,  and  a 
tingling  heat  of  the  surface,  which  is  imparted  in  a  remarkable 
manner  to  the  fingers  on  feeling  the  pulse.  This  feverish  heat  of 
skin  Mr.  Macdonald  thinks  is  much  more  moderate  in  cases  treated 
in  the  open  air  than  in  those  treated  in  the  wards  of  an  hospital, 
however  well  ventilated 

There  is  great  irregularity  in  the  temperature  of  the  surface. 
Sometimes  the  forehead  is  the  hottest  part  of  the  body,  occasion- 
ally it  is  the  chest  The  uncovered  parts,  in  the  ktter  stages  of 
the  disease^  are  easily  reduced  in  temperatui-e,  and  thus,  while 
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the  exposed  cliest  and  extremities  may  feel  mo\  to  tlie  toucli,  tfl 
axilla  may  raise  the  theimometor  to  102'^  or  lOS""  Falir,  TU 
liighest  t^mpemturo  Dr.  Blair  has  observed  wuh  107''  in  tl^ 
axilla,  ■ 

Mr.  Macdonald  notices  that  the  piilse  ia  at  first  quick,  and  m 
considerable  strength,  though  still  compressible,  and  may  vaiy  iji 
these  respects  within  certain  limits  until  it  becomes  feeble,  d 
tboso  cases  which  have  proved  rapidly  fatal  there  has  been  n 
marked  gradual  decrease  in  its  strength ;  and,  finally,  when  the 
feiTcty  eye  grows  dear,  and  a  pallor  of  countenance  shows  the 
mischief  of  blood  exudation  going  on  within^  it  is  scarcely  to  he 
felt 

Observations  made  on  the  urine,  in  yellow  fever,  by  Dr,  Bl 
show  that  it  is  always  acid  in  the  first  stage,  and  continues 
geneniUy  till  convaleBcence,  when  it  becomes  alkaline,  or  until 
becomes  heavily  charged  with  bile.    During  the  early  strige  t 
urine  is  normal  in  colour,  clearness,  and  quantity.     Al*out  the 
third  day  the  colour  altei*s,  and  becomes  of  a  sulphur,  primrose, 
straw,  or  light  gamboge  hue,  perhaps  dightly  turbid,  and  with 
a  little  floating  sediment.     The  colour  deepens  tUl  it  becomes 
yellow  or  orange ;  and  if  the  case  endis  in  convalescence,  the  urine 
is  t?opions,  and  may  appear  black.     Sometimes  the  urine  has  & 
pale,  watery,  smoky  appearance,  with  a  layer  of  blood-corpugdes 
in  the  sediment,  and  sometimes  it  is  yery  bloody* 

Albumen  appears  on  the  second  or  third  day  generally;  in 
some  cases  as  early  as  the  first  day;  and  in  a  few  cases  not 
till  the  day  of  death,  and  after  black  vomit  has  set  in.     Albumen 
appeal^  in  every  fatal  case  of  normal  duration.     It  sometimi 
ceased  suddenly  in  convalescence,  and  always  before  the  yello^ 
suffusion  of  skin  and  eye,  or  bile  in  the  urine,  had  disappear 
Between    the  eleventh  and    twentieth   day   of  ^rave  caacs 
genemlly  disappeared.     Its  colour  was  never  white     When 
urine  appeared  turbid,  it  was  due  to  the  presence  of  mucous 
epithelial    matter,  coagulated    albumen,   coats    of   the    urinatvd 
tubuli,  or  fine  capillaries  of  the  kidney  or  mucous  membnujH 
passed  out  isdth  the  urine.    The  tube  casts  are  generally  ^iort> 
thick,  club-shaped,  and  opaque,  attended  with  large  organic  celU 
and  epithelial  scales.     Ciy^stalline  deposits  are  rare.     In  fenml^ 
the  catamenia  are  sure  to  appear,  whether  due  or  not.     No 
is  so  dooming  as  a  suppression  of  urine,  Mack  vomit  not  excepi 
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The  alvine  evacuations  may  be  black  towarcla  the  close  of  the 
disease,  or  very  dark  green,  and  bilious;  but  after  the  black 
stools  have  ceased,  they  are  succeeded  by  evacuations  which 
lesemble  fine,  dark,  sandy  mud,  and  named  the  "caddy  stooL" 
As  the  disease  s^till  further  advanced,  and  towards  its  fatal  ter- 
mination, the  dejections  again  changed  their  character.  They 
became  scanty  and  mucoua,  of  various  consistence  and  colour* 
These  mucous  stools  almost  always  appeared  after  black  vomit, 
and  were  contemporaneous  with  tlie  scanty  urine  before  described 
The  alvine  evacuations  in  yeUow  fever,  from  the  beginning  to 
the  end  of  the  attack,  aj^  always  alkaline,  except  in  one  instance, 
that  of  the  black  vomit  stool :  in  that  it  is  always  acid-  Its 
chemical  quality  is  evidently  due  to  the  admixture  of  a  portion 
of  the  black  vomit,  which  has  descended  (if  not  found  in  the 
iDiestines)  by  peristaltic  motion  into  the  intestines,  and  mixed 
with  the  scanty  mucous  stool,  and  in  such  quantity  as  not  only 
lo  neutralize  it,  but  to  be  in  excess.  The  scanty  thick  mucous 
stool^ — almost  a  jelly— has  genemlly  a  little  thin  serum  around 
it  in  the  bottom  of  the  pot*  The  bulk  of  all  these  varieties  of 
the  scanty  mucous  stool  consists  of  mucus,  broken-up  epithelial 
matter,  and  myriads  of  epithelial  granules.  Sometimes  little 
wavy  flakes,  like  morsels  of  cutide,  arc  also  to  be  found.  They 
aLso  frequently  contain  the  crystalline  bodies  of  the  caddy  stool, 
particularly  when  they  are  rather  thin  and  serous.  By  appear- 
ance, they  would  be  taken  for  rectal  stools,  and  the  result^i  of 
tenesmus ;  but  such  is  not  the  ease.  A  burning  sensation  is  often 
complained  of,  but  seldom  any  tenesmus,  and  no  doubt  these 
stools  consist  of  that  mucous  matter  which  we  find  after  death 
lining  the  intestinal  canal  generally.  In  a  few  cases  where  there 
hflA  been  total  suppression  of  urine,  these  stools  have  become 
diarrhoBaL 

The  first  ejections  from  the  stomach  of  a  yellow  fever  patient 
are  seldom  seen  by  the  physician.  Mucus  and  bile  soon  appear, 
occ-asionally  with  a  streak  or  speck  of  blood,  and  with  violent 
retching.  The  ejections  are  alkaline.  Generally  after  the  firat 
vomiting  the  stomach  becomes  tolerably  settled,  until  the  second 
stage  sets  in,  on  the  second,  third,  or  fourth,  or  as  late  as  the  fifth 
day  of  the  disease.  Then,  without  warning  or  nausea,  but  on  any 
trifling  provocative,  the  stomach  suddenly  ejects  a  quantity  of 
clear,  pale,  limpid,  or  slightly  opalescent  acid  fluid — the  wlnte 
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fx/mit,  which  indicates  the  beginniDg  of  the  nkage  of  add  elimina- 
tion, and  is  generally  cotemporaneous  with  the  first  shedding  of 
epithelium  from  the  tongue  Sometimes  the  evacuation  of  this 
vomit  has  a  critical  effect,  equivalent  to  the  persptratioa  ot  inter- 
mittent fever.  True  white  vomit  consists  of  semin,  more  or  le» 
acid,  which  remains  clear  on  the  implication  of  heat  and  nitric 
acid. 

The  transition  of  symptoms  from  white  to  bladk  vomit  b 
generally  gradual;  and  is  attended  with  a  "suspicious  sediment" 
of  "snuff-like  specks"  before  it  merges  into  well-defined  Uade 
vomit.  The  stage  of  acid  elimination  continues  to  the  dose  of 
the  disease,  and  is  most  intensely  manifested  during  the  prodac- 
tion  of  the  black  vomit.  The  presence  of  ammonia  in  hUxk 
vomit  is  universal,  and  may  be  considered  as  one  of  its  tests; 
and  its  sjiecific  gravity  l-OO*  to  1-006,  the  temperature  of  the  air 
being  8G\  Its  sediment  consists  of  coagulated  albumen  and  the 
debris  of  bUKxI-colls.  Another  test  is  acidity,  and  a  third  is  to  be 
observed  in  the  phenomenon  tliat  the  sediment  is  dissolved  by 
liquor  ]X)tassa*,  which  disengages  ammonia. 

Another  feature  in  the  pathological  symptoms  of  yellow  fever 
may  be  expressed  by  the  fact  that  tlie  urea  of  the  suppressed 
urine  Ls  eliminated  from  the  system  as  a  volatile  salt,  by  metamor- 
phosis into  a  carbonate  of  ammonia,  which  as  such  is  frequently 
found  in  the  breath,  in  the  normal  black  vomit,  in  combination 
with  an  acid,  almost  always  in  the  stool,  and  apparently  pervad- 
ing all  the  tissues  of  the  body.  "It  would  seem,"  writes  Mr. 
Macdonald,  ''as  though  the  mucous  membrane  of  the  stomach 
were  call<;d  upon  to  compensate  for  the  defective  secreting  and 
eliminating  power  of  the  kidneys;  and  in  those  cases  where  little 
or  none  of  the  matter  of  black  vomit  was  found  in  the  stomach 
after  dcatli,  the  lining  membrane  presented  a  thickened  appear- 
ance, with  a  muco-sanguineous  coating"  (Grant  s  Annals  o/Mili- 
tary  and  Naval  Suvfjery,  p.  135). 

Prognosis. — Tlie  data  to  judge  from  may  be  arranged  into 
symptoms  which  are  favourable,  and  those  which  are  not  so. 
n.)  The  favourable  syiaptcmis  are — ^A  slow  pulse  and  moderate 
t«  iniKTature  of  the  body,  and  quiet  stomach.  Streaks  of  blood 
dnring  the  stage  of  black  vomit,  or  after  acid  elimination  has  set 
ill,  ai(;  favourable,  if  the  coq^uscles  are  found  entira  If  the 
wy  secretion  continue,  and  the  black  vomit  be  scanty  from 
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tbe  iirstj  or  is  afterwards  suppressed,  the  patieot  may  yet  survive. 
Urine  simply  aHjuminous  is  a  leas  serious  sign  than  when  it  also 
contains  tube  casts.  Free,  copious  urine,  no  matter  Low  dai*k  or 
bilious,  is  the  most  favourable  of  any  single  sign.  Prognostics 
may  be  derived  from  the  effects  of  treatment  (2.)  The  wnfavoiiT- 
tihle  sitjns  .a^e^— The  more  iieiy  crimson  the  tip  and  edge  of  the 
tongue,  themore  irritable  the  stomach,  the  severer  the  headache, 
the  woi^e  the  prognosis  of  the  first  stage^  and  vim  versa;  but  a 
streak  of  blood  in  the  early  vomit  indicates  nmch  danger  from  the 
attack.  In  the  second  stage  the  earlier  or  more  complete  the 
suppression  of  urine  aod  the  more  copious  the  ejections  of  black 
vomit,  the  more  imminent  the  danger.  If  the  urine  be  scanty, 
and  loaded  with  tul:>e  ciiats,  entangled  in  epithelial  and  coagul- 
able  matter,  the  light  bntf-coloured  curdy  sedhnent  before 
mentioned,  indicates  a  complex  legion  of  the  Becreting  structure 
of  the  kidney.  It  is  the  urine  symptom  in  its  maximum  of 
severity,  and  m  as  fatal  as  if  the  suppression  had  already  occurred. 
Blorid-corpuscles  in  the  urine  are  not  to  be  looked  on  with  ap- 
prehension. A  faltering  of  the  articulation  is  a  bad  prog- 
nostic, and  a  difficulty  of  protruding  the  tongue  enhances  it. 
The  danger  of  the  case  is  enhanced  by  inflammatory  complica- 
tions,  and  by  h^^jcrtrophy  of  the  heart  A  recent  residence  in  a 
temperate  climate;  the  race  or  complexion  of  the  individual;  the 
fact  of  Ms  previously  having  suffered  from  an  attack,  will  enter 
into  an  estimate  of  his  chances  of  recovery. 

Prognosis  is  declared  by  Robert  Jackscju  to  tie  treacherous  and 
JifBcuIt  in  the  extix^me. 

Treatment — An  early  attention  to  first  symptoms  among  the 
susceptible  is  of  the  greatest  value  in  saving  human  life. 

The  diagnosis  of  Ciises  in  which  the  attack  ha.s  been  said  to 
have  lieen  ^^aboi-ted"  by  remedies  may  be  questioned,  and  such  a 
belief  is  opposed  to  the  doctrines  of  sound  pathology.  Moreover, 
the  "heroic"  doses  of  calomel  which  were  given  in  such  caaes, 
combined  with  quinine,  cannot  be  too  strongly  discountenanced, 
for  ''they  were  first  recommended  on  the  strength  of  a  cra;^ 
hypothesiB''  alona  The  practice  is  said  to  have  frequently  proved 
suoD^sM  in  Jamaica;  but,  according  to  Dr.  Davy,  it  was  not 
attended  with  beneficial  results  at  Barbadoes;  and  the  American 
physicians  at  New  Orleans  have  not  found  it  to  answer  their 
expectations  in  stopping  the  fever. 
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The  1ai^  and  frequently  repeated  doseft  of  qainine  were  oilen 
.'«lso  highly  injurious  (Lawson).  This  discrepancy  may  in  some 
nu-ajsure  lie  exf»Iainefl  by  what  has  been  stated  at  the  ontfiei  m 
explaining  the  jiatholi*!;^'  of  this  peculiar  fever.  It  is  in  aa» 
where  the  fewr  l^  of  the  periodic  or  paludal  form,  and  not  the 
cmtinuiMis  or  tnu-  yt'll«»w  fever,  that  quinine  may  be  of  use,  if  tLe 
system  can  lie  linmirht  under  its  influence.  The  ill  effects  of 
quinine  in  spet-itic  yfll«»w  fever  cf»nskt  in  its  checking  aecnstioo 
and  demnging  the  circulation  within  the  head;  and  Mr.  MaodonaU 
considers  its  emfJo\inent  more  suited  Ut  the  convalescent  than  to 
the  fiatient  imme^iliately  under  the  influf.'nce  of  the  diwatse. 

It  is  an  4»1  ji'Ct  to  keej*  the  bowels  freely  open,  and  to  get  the 
c^kin  t'Ti  act  frvely.  1  he  luain  olject  «jf  the  physician  should  be  Ui 
TK-lt-rate  exrt-<^ive  aA.ti«»n  in  any  oipin,  and  to  endeavour  to 
^'rins:  aU'Ut  a^  i\»iiij«l»:'i«e  a  crins  as  {lOssiUe  about  the  fifth  dir, 
wliii-h  fk^-Dis  t-'  I-.-  the  n;itural  period  of  resolution  of  the  disease. 
For  tliis  purT*»^'  n^ithin^  is  ^-f  rof»re  imftortance  than  to're- 
estaUi*^  tli^  r^^ivting  function  «'f  the  ccJon,  and  to  oVitaiD 
fownil-nt  evaoTShti-'iiji — uox  mere  bilious  discharges — ^but  proper 
•!ark-l  r  'wn  f  t-^'ult- ut  >t*>.»U  Law5C#x^.  Gentle  excitement  of  an 
r XV  !is:vr  ]  *  ►ni  -n  'f  iLc  lininj  membrane  of  the  colon,  with  frequent 
.^»pi  us  i-iirms^a  ••f  a  yiui  and  a  half  *.»f  warm  water,  in  which  i 
iAt']r->T*  • -i^ru^  "f  i>-^inin>n  saJt  has  l^een  dissolved,  and  to  which 
^a<  \*i^Ti  £.  iir^:  a  lANir-sT^^'iifal  of  olive  oiL  or  more  stimulating 
-Tjvn^v^  su.h  s^  "f  tuntrniine.  desenre  a  full  and  caivful  trial 
Aij  u^  it:*i:rM:vr  fuumi'ii*  must  l«f  kept  inactivity.  Turpien- 
t:-'::  :<  T\-.'  rii::-.  •:  l^i  Vy  I^.  ^-  j'ijini  >«y  I»r.  AnrhiV«ld  Smith,  and 
Mr  Lsiirj  f  H  31  S  lle-ita" — "He  drachm  da»es  by  the  mouth, 
or  LsJf-  "Tj.v-  •:  »sr<  &5  ii  ifcVtUKrrit-  Mrveral  times  daily,  using  it 
ak-*  a*  -ST?  rT:::.r:M  ■••.  xLr  *'tii^»siien. 

'  'VTr.fri  -.Lr  I1J.1.  us  <ur:Vitt5i.*  writes  Dr.  Blair,  "^as  indicated 
^y  "Vr:  vc;^Jt  w^tv  ir!.!!  5t*i  :*f  rpiibrljum.  the  ose  ct  ffum  Koier 
WL>  LxKyi^iiy  ":»rr't'f..iLl  h  lubricaiiwL  defended,  and  soothed 
li^c  rtw  s-urfi.  .^s.  Titrr  >:jv3xinL  was  ijrnerally  three  drachms  of 
i>»?  :'i>.Si  p.w^StTv:  ir^m  araiir.  ii^i^k.Jved  in  sdx  oanees  of  cold 
w?.:.:r  j^.l  k  li'iit-^:*:* -iLT^I  -^i  lii*  ^^ven  every  one  or  two houR 
I^:  T«.r^..^-:  L'*  ';i^<;  ^if  'Lvi*2  :rf*  h:  l«ai  f<c  thirty-six  orfortv- 
eir-i  ^  '^-^  f  ii-z  n  «  rriiiju;!  T»e-ri>i  of  the  disease  it  is  used 
w^ij •..-:.:  £>*sj  T  i^rV-'iV  .r.  kr>£  liteii  <an  be  sabstirated  by.  or  alter- 

i^i  ^u>.   5cj>.iillv  iii  liin-made  anow-nKiC    When  the  heat 


TREATMENT  OF  TBLLOTF  FBVER. 


of  guifaee  was  ardent,  a  wet  ahmt  or  Unnh^t  wiis  u^d  for  tlie 
reduction  of  temperature  by  evaporation,  with  fi'equently  very 
good  effect;  (and  if  ice  could  be  obtained,  ita  internal  use  is 
well  worthy  of  a  trial)  But  in  the  later  stages  of  the  disease, 
when  the  skin  was  coo!  or  cold,  the  patient  seemed  to  have  an 
instinctive  cm%nng  for  its  re-apjilication,  and  frequently  asked 
to  be  put  into  it  There  would  appear  to  be  two  causes  for  this 
reeling.  We  find  it  to  exi^t  in  cases  in  which  black  vomit  has 
been  copious,  and  the  assocititing  thirst  distressing.  Al^  in  cases 
where  there  has  been  no  black  vomit  of  any  consequence,  and  the 
breath  is  highly  ammoniaeal.  In  the  former  class  of  cases  the 
stomach  cetises  to  be  an  absorbing  viscus  in  anything  like  the 
proportion  of  its  secretions  and  transudations.  The  skin  is 
therefore  employed  in  reduciug  the  crisis  of  the  blood  by  the 
absorption  of  water,  as  sliipwrecked  manners  are  said  ti)  quench 
their  thii-st  But  not  only  does  the  skin  afibrd  an  inlet  for  the 
imbibition  of  diluting  fluids,  but  the  softening  of  the  cuticle 
would  seem  to  afford  an  additional  outlet  for  the  noxious 
elements  of  the  circulation ;  and  it  is  probably  in  thi^j  direction 
we  must  in  future  look  for  auxiliary  means  of  relieving  tlie  blood 
of  its  poisonous,  nietamoqihosed,  and  etiete  constituent*^,  the  onus 
of  which  is  now  thrown  on  such  vital  organs  as  the  stomach  and 
lungs.  At  one  time,  the  heat  of  the  surface  was  so  ardent  and 
persistent  that  the  wet  sheet  failed  to  reduce  it  effectually." 

llie  most  distressing  symptom  in  yellow  fever,  both  to  the 
patient  and  the  medical  attcndjint,  is  irritability  of  the  stomach; 
it  is  so  constantly  present,  and  so  often  uncontrollable,  that  the 
knowledge   of  every  avai^Iable   means  of  checking  it  is  of  the 
utmost  importance. 
HjEThe  fiM)d  during  the  course  of  yellow  fever  should  be  of  the 
hmndest  description:  chicken  tea,  arrow-root,  sago,  and  barley- 
water  constituting  the  chief  articles;  and  these  should  be  taken 
in  minute  quantities  at  a  time  when  the  stomach  is  at  all  irritable. 
This  rule  applies  to  drinks  of  all  kinds.     Tho  patient  is  greedy  for 
a  large  draught  of  tluids;  but  by  sucking  them  through  a  glass 
tube,  or  a  straw,  or  a  hollow  reed  of  small  bore,  or  by  the  tea  or 
table-spoonfult  they  are  much  more  likely  to  be  retained.     A  cold 
■fusion  of  oatmeal  was   found  an  agreeable  drink   for  Scotch 
^pmen,  of  which  they  did  not  seem  to  tire.     A  dislike  of  sweets 
^HBfcgerved  among  the  patients;  and  when  lemonade  was  asked 
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for  the  tisuaI  quaotity  of  sugar  was  objectfed  to,  pro>iabJy  ftcm 

its  i^ndering  tl^e  liquid  too  deose  for  ready  absorption  by  thi 
glomneb.  and    therefore    less    quenching.      Tea  was    found   M 
tmifonnly  to  disagree  with  the  patients,  and   cause  vomiting, 
piitieiilarty  in  the  advanced  stages,  that  at  length  it  hacJ  tci  ha 
I    MlWiig^d  from  the  yellow  fever  dietary.     Dilute  alcoholic  drinks 
!    w^PB  given  freely »  and  with  good  eifeci     Where  brandy  could  W 
oblAtned  pure  (tc^erably  free  from  aycidity  and  fusel  oil),  and  wm 
well  diluted  with  water,  that  spirit  answered  every  indicaUoa 
Sometitues  the  etferveseing  wines  wei-e  relished  aad  retained,  hni 
they  am  very  liable  to  the  objections  of  containing  foreign  matter* 
ftnd  the  products  of  mismanaged  ferraentation  (Blair), 

Mr,  John  Denis  Macdonald  has  several  times  proved  that  foar 
or  five  minims  of  chloroform  prepares  the  stomach  for  the  recep*  j 
tion  and  retention  of  food,  by  lessening  its  irritability,  and  ih 
dose  should  be  repeated  a  short  time  before  food  is  again  Ukeii, 
IIS  the  effect  of  the  chloroform  is  transitory.  On  the  aaiW 
princijjle  the  administiution  of  cldiyroclyne^  may  be  advocate"! 
Lime-water  has  been  also  found  to  have  a  most  benoficial  e&ct  v^ 
allaying  vomiting,  and  thus  enabling  the  patient  to  partake  of 
food ;  and  the  essence  of  beef  is  well  adapted  for  such  cases. 

*  The  composition  of  chlorodi/ne  is  variously  given  by  chemists,  but 
the  followiDg  formula  may  be  given  m  a  very  useful  one: — 

R.  Chloroform,/  jiv. ;  Mih,  Sulph.,/  Jii. ;  Theraic»,/  Ji, ;  Mucil 
AcaciBe,/Si. ;  Morpk  Muriat,  gr.  viii. ;  Acid.  Hydmeyanic  diL  {2 
cent),  /5ii.;  01  Menth.  pip.,  iixiv.  ad*  vi;  misce  hem. 

Syrup  or  water  may  be  added  to  the  mucilnge  of  g\m\,  and  tiDcta] 
of  cannabis  Inclica  (5  to  20  minims),  or  other  anodyne^^  miiy  be  added  ni 
I  the  time  of  pi*escribing,  if  dt^emed  desirable.      The  difficulty  in 
pounding  chlorodytw  is  in  gettiog  the  cltim-qform  to  mix  with  the  ti 
It  will  not  do  so  alone,  but  the  us©  of  a  little  thin  gum,  or  evi*ii 
effects  their  mixture  almost  at  once.     The  morphia  ought  first  to  be  di»* 
solved  in  the  chloroform;  then  mix  with  the  tre^icle  the  gum  or 
first  using  about  the  same  btdk  of  chloroform  and  trt^acl**,  afti-rwai 
adding  the  rest  of  the  chlonDfbrm  by  df^tseSj  constaiitly  (shaking  bi 
the  bottle  in  whioh  it  id  made  up;  and  then  add  gmdimUy  thii  cvthi 
ingredfenta     The  dose  is  from  5  to  10  minims,  repeated  aa  often 
its   iedatire    effects   subside   (Compare   Mr.   Squire's  Contpanlan  !•>  iiS 
Pharma^t^poAa^  p.  58,  and  Mr.  Ashbuiner,  in  Lanod  for   11th  Jttne, 
1864,  p,  688).  J 
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During  the  course  of  the  disease,  anxiiiary  tTecUmetit  may  be 
required  to  meet  contingent  symptoms.  This  is  embraced  chiefly 
in  the  use  of  sinapisms  and  stimulating  liniments.  Tenderness 
over  the  liver  may  be  benefited  by  them. 

Dr.  Blair  writes  that  when  the  primary  re-action  was  violent, 
and  the  face  was  turgid,  and  the  head  symptoms  severe,  arterio- 
tomy  was  performed,  and  with  benefit  In  a  few  such  cases,  and 
when  the  patient  was  young,  strong,  and  fnlbbloodedi  and  where 
the  dynamic  congestions  were  so  violent  that  the  vessels  yielded 
to  the  turgescence  and  impulse,  and  blood -corpuscles  without 
tube  casts,  or  even  but  a  haze  of  albumen,  was  present  in  the 
urine,  a  vein  in  the  arm  was  opened,  and  free  bleeding  relieved  the 
tension  of  the  vascular  system.  In  such  cases  convalescence  was 
slow  and  unsatLrfactory,  but  the  immediate  results  were  beneficial 
The  severe  pain  in  the  loins,  which  is  a  constant  symptom  in 
yellow  fever,  is  generally  associated  with  renal  congestion;  and 
sinapisms  or  stimulating  liniments  afford  great  relief  to  the 
lumbar  pain  (Macbonald). 

With  regard  to  the  administration  of  opium  in  any  form,  the 
rule  is^  not  ia  ^ivc  U  when  th^re  is  supjyre^simij  &r  tendency  to 
mppre&mon^  of  urine.  Restlessness  and  sleeplessness  are  best  met 
by  chlorodyne,  remembering  that  the  effect  of  yellow  fever  on  the 
system  is  to  make  it  sensitive  to  narcotics. 

The  congestion  of  the  kidneys,  about  the  fourth  or  fifth  day, 
requires  watching,  so  as  to  duninish  the  chances  of  suppression, 
by  reducing  congestion  and  preventing  the  closure  of  uriniferous 
tuljes  by  accumulated  epithelium.  For  this  purjiose  Dr.  Lawson 
recommends  cupping,  either  dry  or  with  the  abstmction  of  blood, 
and  the  use  of  frictions,  with  stimulating  liniments  over  the  loins. 
These,  with  warm  baths  or  hot-ah*  baths,  deserve  a  full  trial;  and 
small  doses  of  acetate  of  mrmwnia,  with  poiii&h  or  soda,  or  their 
salts  in  common  use,  with  diaphoretics  (so  as  to  act  gently  on 
both  kidneys  and  skin),  may  prove  beneficial. 


Section  III— The  Litoral,  Malakial,  oe  Palubal  FeiverS- 

Characterized  by  one  or  other  of  these  names,  three  varieties 
or  forms  of  fever  are  understood  to  exist,  having  many  essential 
features  in  common.  These  are  intermittent  fever  or  ague,  remU-- 
tent  fever,  and  that  variety  of  yellow  fever  characterized  by 
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fmodkitj  of  febrik  recmrence  The  specific  or  coulagviQs  fcrm 
of  yelltyw  /ever  is  now  understood  to  be  a  difierent  fewfr  from 
lemittent  and  inienniuent  fever,  mnd  h  has  been  eongdcRd 
tefMnUely  as  a  continued  fever  «iii  generic.  The  wbifioM  Com 
of  jfdUfW  fet€r  u,  on  the  other  hand  the  same  in  kind  as  tk 
intermittent  and  remittent  fevers,  but  varies  fgnmilj  in  the 
extremes  of  its  severity.  So  great,  indeed,  are  the  dilEueuus 
induced  by  the  common  malarious  poison,  that  "if  any  one 
had  seen  only  the  milder  forms  of  rtmiiieml  faxr,  and  had 
no  opportonity  of  tracing  up  its  seveial  gimdea,  he  migfat  weO 
believe,  when  he  saw  suddenly  the  severest  TMrietr,  that  he  had 
beibre  him  a  distinct  affurtion''  (AlI9D5>  Such  a  bdief  is 
entertained  by  not  a  few.  All  of  the  three  Cffvers,  however, 
which  are  now  al<Mit  to  be  considered  are  similar  patbologicaDy; 
while  all  take  their  origin  firom  terrestriaJ  aerifonn  emanatioBS, 
which  are  sometinkes  rendered  more  active  or  dangerous  in  con- 
nection with  human  being;  congregated  together,  and  in  certain 
relations  as  to  physiciJ  climate,  and  particolariy  as  to  tem- 
peratare. 

Fathslscy. — In  these  forms  of  fever  a  malarial  poison  of  an 
unknown  kind,  generatal  in  palodal  regions  or  Htoval  districts, 
is  absorfced.  and  adf^cts  the  Mood,  as  cholera,  typhos,  and  other 
miasmatic  pobons  >io.  The  poison,  in  the  abeence  of  any  better 
name,  is  kn<'jwn  as  "  mabiriar  and  as  physicians  have  merely 
inferred  the  existence  of  snch  a  poison,  no  exact  knowledge  hss 
yet  been  obtaine^i  as  ^>  its  nature  and  sooiceL  Indeed,  it  still 
remains  t«>  be  shown  that  malaria  have  a  substantial  existence. 
Xo  poisonous  principle  has  yet  been  chemically  dmnonstrated  in 
the  air  of  malarious  regions.  Bat  many  other  acknowledged 
disease  pr»isc>ns  are  in  a  amilar  predicamoit  as  to  prooA  of 
their  substantial  existence:  and  the  general  impression  with 
regard  to  n\alaria  is.  that  it  is  presumed  to  exist  as  a  gaseous 
fluid  in  the  atmot^j 'here  of  certain  regions. 

After  a  peri«>i  of  latency,  more  or  less  long,  functional  disor- 
ders of  the  great  nerv.r.us  centres  are  brought  about,  terminating 
in  the  ph«?nomena  either  of  intermitting,  remittii^  or  ydlov 
fever.  These  levers  may  exist  without  any  alteration  of  stmctnie 
t'eicuT  set  up.  and  the  patient  often  dies  from  the  severest  forms, 
with  hardly  a  trace  of  tiisease  being  disooverableL  In  the  milder 
forms  of  these  fevers,  however,  a  greater  nnmbo'  of  dgms  tnd 
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tksties  are  morbidly  altered  than  perhaps  in  any  other  dLseapo, 
as  the  liver,  spleen,  lungs,  heiirt,  brain,  and  the  serous  and 
mucous  memhranes  of  the  body  getterally.  Tlie  specific  action 
of  the  malarial  poison,  witliin  cert^iin  Htnitsi,  may  be  said  to  be 
in  the  inverse  mtio  of  the  intensity  of  the  fever  which  attends 
its  action.  The  affections  of  the  liver  and  spleen  abo  vary 
greatly,  according  to  the  country;  for  in  some  parts  of  India 
the  spleen  is  the  organ  chiefly  affected,  while  in  other  districts 
it  is  the  liver;  the  nature  of  the  country,  perhaps  of  the  soil, 
impressing  evidently  some  peculiar  character  on  the  poison. 

The  patients  laViouring  under  intermittent  fever  in  this  country 
generally  recover  under  medical  treatment,  without  any  manifest 
derangement  either  of  structure  or  of  function  of  any  organ  or 
tissue.  When,  however,  the  disease  is  neglected  the  liver  may 
suffer,  the  disordered  function  of  that  organ  being  generally 
indicated  by  jaundice;  or  inflammation  of  the  liver  may  ensue, 
of  which  jaundice  may  or  may  not  be  a  s3?Tnptora;  and  this 
infiammation  may  be  acute  or  chronic,  diffuse  or  limited  to  one 
place.  If  a  liver,  previously  healthy,  becomes  the  seat  of  diffuse 
inflammation,  it  is  of  the  deepest  hepatic  tint,  and  loaded  with 
blood;  and  we  find  it  often  greatly  hypertrophied,  filling  the 
abdominal  and  pelvic  cavities,  and,  according  as  the  inflamma- 
tion  is  acute  or  chronic,  either  greatly  indurated  or  so  softened  as 
to  be  easily  broken  down.  In  a  lew  instances  this  inflammation 
may  terminate  in  abscess,  genenilly  of  the  usual  phlegmonous 
character  On  the  contrary,  if  the  liver  be  previously  diseased, 
ita  colour,  even  when  the  seat  of  aljscess,  or  otherwise  most 
yijcutely  inflamed,  may  be  of  the  palest  yellow,  and  its  texture 
fflbmetimes  so  soft  and  broken  down  that  the  larger  blood-vessels 
may  be  dissected  out  with  the  fingers,  or  so  Indurated  as  to  form 
a  shapeless  mass  of  vaiying  magnitude.  When  abscess  formtj 
it  may  rupture  into  the  duodenum,  or  into  the  cavity  of  the 
abdomen,  or  it  may  point  externally. 

The  paludal  poisoning  abo  often  produces  structural  alteration 
of  the  spleen.  In  these  cases  that  organ  has  been  found  some- 
times so  enlai]ged  as  to  weigh  from  ten  to  thirty  pounds,  greatly 
exceeding  the  liver  in  size  (ague  cake),  while  in  other  cases  it  is 
sometimes  even  less  than  natural.  In  consistency,  also,  it  varies 
from  a  state  of  almost  fluidity,  a  mere  bag  of  blood,  to  a  hardened 
maea  with  a  distinct  indurated  edge.     It  is  sometimes  the  seat  of 
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or  its  parencliyma  is  transformed  into  a  soft 
pigment  of  an  extremely  dark  colour. 

The  functions  of  the  peritoneum  maj  be  alone  deranged,  to  as 
to  produce  dropsy;  but  every  form  of  periioQeal  inflammato 
may  precede  or  accompany  the  ascites,'^n3  the  serous  or  t^^ 
purulent,  with  diffuse  or  fvartial  local  adhesions. 

These  are  the  most  usual  alterations  of  function  and  of  stnJC 
ture  in    the   mild    paludal   fevers   of  the   present   day;    and 
estimating  the  relative  frequency  of  these  secondary  affectioi^B 
ascit^  is  the  most  coounon,  then  jaundice;  while  perUoniS^^' 
hepatUis,  and  spkniiis  are  less  frequent,  and  occur,  perhaps, 
nearly  ec^ual  propoitiona 

The  pathological  phenomena  which  attend  severe  intermitter^^^^ 
and  remittent  fever  are  much  more  severe,  and  extend  over        * 
greater  number  of  organs.     The  information  afforded  us  by  tht     ^ 
disaections  of  Davis,  and  the  observations  of  Sir  GUbert  Blane,  i*^ 
the  cases  of  the  Walcberen  remittent;  of  Jackson  in  those  of  th^ 
West   Indies;    of  Burnett  in  the  Mediterranean,  enable  us  tc7 
understand   at   least   the   tendency   of  the   morbid   action.     Sir 
Gill>ert  Blane,   in    his   observations    on    the   Walcher^n  fever, 
remarks  that  the  structural   derangements  were  more  frec|iieDt 
(especially  swelling  of  the  liver  and  spleen),  which  then  occurred 
in  a  veiy  few  weeks.    Such  results  seldom  occur  in  England, 
except  under  a  long  continuance  of  the  disease,  or  after  &e(|aetii 
relapsea      The   morbid    changes  also  extended  to  the   mucfnis 
metubmne  of  the  stomach,  which,  in  a  few  instances,  was  inflamed 
and  ulcerated,  and  the  ulcers  had  generally  a  shary)  perpendicular 
edge,  as  if  made  with  a  punck     In  cases  which  died  dysenteric, 
the  IsLTgB  intestines,  and  moi-e  particularly  the  sigmoid  tiexure 
and    the    rectum,    were    always    much    contracted,    thickened, 
itifiamed,  and  ulcerated ;  the  ulcers  being  often  so  numerous  and 
'  so  confluent  that  the  whole  inner  surface  of  the  gut  appeared 
in  a  state  of  granulation.     There  is  a  marked  tendency  in  the 
phenomena  of  these  paludal  fevers  to  become  inflammatory,  tbe 
congestion  of  some  orgaa  proceeding  at  once  to  exudation  from 
the  blood-veBsels  into  its  parenchyma,  which  appears  to  be  the 
cause  of  prostration  and  of  fatal  results.     **  The  significant  term 


hiliouSt''  writes  Sir  Ranald  Martin,  **  as  applied  to  these  fevers  oj 
the  East,  is  not  an  accidental  or  a  misapplied  term,  as  modei:^ 
statistics  fully  show,     A  severe  disturbance  of  the  hepatic  fiinc 
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tion  is  almost  universal  in  the  progress  of  the  remittent  fevers  in 
tihe  East" 

There  is  another  remarkable  tendency  to  be  noticed  in  the 
persistent  effects  produced  by  intermittents — namely,  that  they 
impress  a  character  of  periodicity  to  subsequent  ailments,  especi- 
ally neuralgic  affections;  and  the  disposition  to  the  recurrence 
of  these  diseases  seems  to  last  for  life.  Susceptibility  to  the 
action  of  the  paludal  poison  does  not  diminish,  but  mther 
increases  by  continued  residence  where  it  prevails.  The  returns 
published  by  the  War  Office  and  Army  Medical  Department 
show  such  a  result  in  the  West  Indies.  Thus,  while  the  annual 
mortality  among  the  troops  resident  one  year  in  Jamaica  was  77 
per  1,000  mean  strength,  in  those  resident  two  years  it  was  87 
per  1,000,  while  of  those  still  longer  resident  it  was  no  less  than 
93  per  1,000. 

"In  making  calculations  of  efficient  force,"  writes  Sir  James 
Maegrigor,  "this  description  of  men  could  not  be  relied  on  for 
operations  long  continued  in  the  field  "  (speaking  of  men  who  had 
suffered  from  an  attack  of  paludal  fever),  for  "  we  found  that  in 
those  who  were  convalescent  or  lately  recovered  ftt)m  ague,  the 
causes  next  prone  to  reproduce  the  disease  were  exposure  to  a 
shower  of  rain,  or  wetting  the  feet,  full  exposure  to  the  direct 
rays  of  the  sun,  or  to  cold,  with  intemperance,  irregularity,  or 
great  fatigue.  There  are  many  instances  also  of  the  same  person 
being  repeatedly  attacked  with  the  West  Indian  malarious  fever. 
Sir  Ranald  Martin  writes,  with  regard  to  himself,  that  "  after  a 
residence  of  ten  years  in  Europe,  I  happened  to  pass  three  nights 
at  the  best  hotel  in  Strasburg,  at  a  time  when  ague  prevailed 
in  the  garrison  amongst  the  French  soldiers  who  had  served  in 
Algeria ;  and  two  days  after  quitting  the  town  I  was  seized  with 
ague  at  the  hour  of  eleven  A.M.  (the  hour  at  which  ague  used  to 
commence  with  me  in  India),  and  I  was  the  only  person  of  the 
party  who  was  so  affected." 

The  opinion  regarding  the  pathology  of  yellow  fever,  which 
holds  that  it  is  "  cm  intense  form  of  the  bilious  remittent  of  the 
tropics,"  has  given  rise  to  much  discussion. 

The  investigation  of  this  point,  however,  is  attended  with 
extreme  difficulties,  and  is  to  be  carried  out  with  reference  to 
two  questions  especially, — namely,  (1.)  The  type  or  mode  of 
progress  of  the  symptoms  in  mild  and  severe  cases,  compared 
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with  cnses  of  remittent  fever  in  all  grades  of  severity  and  stafe^t 
(2*)  The  pathologic^tl  characters  of  tJie  morbid  pmcesses  whidi 
tiike  place  in  severe  forms  of  yellow  fever,  compared  with  thi 
of  remittent. 

Three  opinions  have  thus  been  held  regarding  the  esseutis 
natai^  of  yellow  fever.  These  are^— (L)  That  there  ia  a  itiala" 
rUm»  form  of  yellow  femr  wMch  k  an  intense  and  virulent  form 
of  remittent,  ami  whieh  l>eeomes  more  or  less  a  continued  fevi^r 
(CLEiJHORN,  LiND,  Hunter,  Alison,  Craigie,  Maetin).  (i) 
That  it  is  a  continued  fever  of  a  specific  kind,  diSerent  from 
all  other  continued  fevers  (Cullen,  Chisholm,  Elane,  Wood, 
HiEScH,  Anr^OLD,  Maclean).  (S.)  That  it  is  a  niuced  fever, 
of  a  ty|>c  vai'iiible  between  the  remittent  and  continued  fonn* 
(Jackson,  Moseley). 

The  grounds  upon  which  the  first  of  these  opinions  is  accseptf^l 
are — that  in  the  symptoms  and  eflccts,  progress  and  patholo^, 
of  remittent  fevers  and  ordinaiy  cases  of  yellow  fever,  we  fttt' 
unable  to  discover  any  essential  differences,  but  merely  what  ii' 
due  to  intensity  of  morbid  action,  degree,  and  rapidity  of  progress. 
Comparisons  have  been  drai^n  in  this  way  between  the  summer 
and  autumnal  mtiittenta  of  the  south  of  Europe,  the  trm?"f/^n|M 
fever  of  the  Mediterranean,   the  tropic^il  reT^dttetU  of  the  Ea^H 
and  Weait  Indies  and  Central  Africa,  the  Bulam  fever,  or  the 
fever  of  Sierra  Leone  and  Femarjdo  Po,  on  the  one  liand,  and 
between  some  of  the  ca^es  of  the  yellow  fet*er  of  Cadii£,  Gibraltar^ 
I  Ualagm  Oarthagena,  Leghorn,  Yem  Cruz,  Havanna,  Jamaica, 
Domingo,  the  Weiit  Indies  generally,  and  the  United  States^ 
the  other.     There  are  also  cases  in  which  no  distinction  can 
drawn   l>etween  the  symptoms,  the   effects,  or   the   rapidity 
action,  if  the  case  (considered  to  be  a  remittent)  is  com] 
with  some  cases   of  so-called  yellow  fever     In  otlier  words, 
is  not  possible  to  distinguish  some  eases,  and  say  with  cetlaintj 
that  they  are  cases  of  remittent  rather  than  of  yellow  fever, 
of  yellow  fever  and  not  remittent 

C&asei  and  Kodea  of  fropagatioa. — Facts  tending  to  eatabl 
the  concurrence  of  certain  terrestrial,  gaseous,  or  meteorological 
phenomena,  as  necessary  to  the  generation  and  developmenl  of 
these  fevers,  are  of  a  very  conflicting  nature.     The  (3:>ncurrenoe 
some,  however,  are  siifiieiently  obvious,  and  are  appliciibk  to 
litoral  and  paludal  fevers  generally. 
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By  nntnerous  observations  it  1ms  been  esfaiblished  that  some 
aeriform  mak^rial  of  a  poisonous  nature  Is  exbu-kd  from  nmi-ahy  or 
wet  grounds  in  the  progress  of  drj'-ing.  A^^ues  Iiave  always  been 
observe*!  to  be  the  diseases  of  moist  or  marshy  dietricb*;  and  to 
prevail  most  in  low,  swampy,  and  humid  countries,  where  neasona 
of  eonsidei^able  heat  occur.  The  vicinity  of  marshes,  or  of  a 
district  that  has  at  some  recent  time  been  iinder  water;  the  banks 
of  great  lakes,  and  the  sliores  of  great  rivers  and  seas»  where  the 
water  flows  slowly,  and  in  some  places  stiignates,  in  Bhallow 
rivers  over  land  alluvial,  low,  and  flat;  extensive  flat  tmcts  of 
vrcjod,  where  much  moisture  is  constantly  present^  where  the 
process  of  drying  is  unintcrru])ted,  and  yet  the  surface  constantly 
exhaling  humidity; — these  are  some  of  the  terrestrial  physical 
conditions  in  which  the  paludal  and  the  literal  fevers  are  found 
to  abound.  It  must  also  be  admitted,  however,  that  these 
diseases  do  not  prevail  in  all  marshy  districts,  and  they  cannot, 
in  some  cases,  be  traced  to  a  residence  in  the  vicinity  of  mai'shes, 
Dr  Wood  gives  an  interesting  example  of  the  occuri*c*nce  of  ague 
from  an  h*ritant  cause,  combined  with  the  force  of  habit.  "For 
mv^n  successive  night'^  M.  Brachet  loathed,  at  midnight,  in  the 
river  Saoue,  towards  the  close  of  October,  when  the  water  was 
cold.  Retiring  to  ted  after  each  Imth,  and  covering  himself 
warmly,  considerable  re-action  tcx^k  place,  which  temnnat^ud  in 
perspiration.  At  the  end  of  the  seventh  day  he  ceased  to  bathe, 
but  wa.s,  ncvei-thelesa,  nightly,  about  the  same  hour,  attacked 
with  a  regular  intermittent  paroxysm,  consisting  of  the  cold,  liot, 
and  sweating  stages,  which  returned  for  about  a  week,  when 
it  ce^TBed  spontaneously  on  the  occurrence  of  an  event  ^^1jTeh 
kept  him  out  of  Ids  bed  at  the  hour  of  paroxysm,  and  induced 
him  to  take  a  ride  on  horseback,  which  excited  and  wanned 
bim."  Cases  having  their  origin  in  such  causes,  however,  are 
of  exceedingly  rare  occurrence,  so  far  as  the  records  of  medicine 
show. 

The  concurrence  of  circumstances  under  which  paludal  and 
litoral  fevers  have  been  observed  to  become  developed  may  be 
shortly  stated  as  followH : — (L)  A  certain  degree  of  lieat.  A 
high  temperature  is  especially  favourable  to  the  production  of 
malaria,  and  the  more  so  when  acting  on  moLst  alluvial  soil  (2.) 
A  certain  relation  as  to  season,  variable  with  the  geography  of  the 
locality  in  which  such  fevers  prevail.     The  season  of  the  year 
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most  marked  in  tropical  climates  13  that   whloh   immediately 
succeeds  tlie  cessation  of  the  lains,  or,  aa  it  is  called,  '*  the  dryifjg 
up  of  the  min.'i."     (3,)  Low  swampy  grounds  and  extensive  riw 
fields  are  well-known  sources  of  malaria.     Jn  sucli  district  dmi^ 
of  mist  arc  often  seen,  wafted  along  the  earth's  surface  for  milas; 
and  it  is  believed  th^t  malaria,  whatever  be  their  nature,  cKngto 
such  mists.     But  although  it   has  been  observed  that  atisolute     , 
marshes  do  not  always  produce  agues,  nor  that  agues  are  always   I 
due  to  obvious  mai'shes,  yet  it  is  generally  found  that  in  dktricta    1 
where  such  paludal  fevers  abound  the  surface  is  porous,  pene-     ] 
trable,  and  retentive  of  moisture,  although  it  does  not  appear  on 
the  aurface  of  the  ground;   that  the  district  had  been  at  one 
time  submerged ;  and  that  it  continued  slowly  but  constantly  t^ 
!lindergo  the  process  of  desiccation :  or  while  at  certain  seasons  it 
imbibes  moistm*e  from  local  or  meteorohjgical  sources,  at  other  ■ 
reasons  it  undergoes  the  drying  process  under  intense  solar  bust.  I 
iBucb  are  some  of  the  most   sickly  and  febriferous  districte  ifi  I 
Europe,  India,  and   America.      For  example,  the  Maremma  of 
Italy;  the  distiict  of  the  Lakes  near  Varna,  in  Bulgaria;  many 
districts    in    Burmah;    many    newly    cleared    tracts    in   Nortli 
America;  and  many  parts  in   the  south  of  Spain.     In  moit  ot 
these  places  the  conditions  of  the  surface  of  the  ground  are  vety 
much  alike.     WTiile  no  obviouB  appearance  of  a  marsh  exists,  the 
vigour  of  vegetation  is  extreme,  amphibious  animals  abound,  of 
the  batraehian  kind,  plants  and  cephalapodous  mollusca  of  notori^ 
ously  mari^hy  regions  find  a  habitat,  and  tlie  rich  alluvial  soil 
BO  imperfectly  cultivated  that  the  process  of  vegetation  is  not 
adequtitoly  exhausted,  and  a  surface  of  humid  ground  is  exposed 
to  the  Bolar  heat,  and  so  exbak\s  a  material  which  exercises  ^^ 
persistent    deleterious  influence  on    the    human  fmrna.      It  flH 
believed  that  the  number  of  insects  and  some  reptiles  with  which 
a  place   abounds  are   more   ^significant   of   its   insalubrity   than 
almost  any  other  circumstance;  and  that  a  mixture  of  aniuial  and 
vegetable  matters  undergoing  decay  give  rise  to  miasms  mudj 
mom  noxious  than  those  resulting  from  vegetable  matter  alun4 
Dr  Fergusson,  in  Th$  Edinburgh  FhiloBopkiml  Tninsacinm 
vol  ix.,  p.  273,  was  tlie  first  author  who  clearly  proved  that  the 
drj'ing  of   aU   jjorous  soils,    from   which   w^atery   fluid    neadil^_ 
evaporated,  was  the   genuine    source    of  cxhsdationa   capable    a^| 
producing  the  paludal  fevers;  and  that  the  febriferous  activity 
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of  tliese  exhalations  was  influenced  by  the  character  of  the  season, 
the  moisture,  the  temperature,  and  the  aerial  movements  of  the 
atmosphere. 

The  evidence  regarding  the  geological  nature  of  soil  as  a  tMuse 
of  ague  is  somewhat  conflicting.  It  is  a  fact  that  the  usual 
locaIitie>%  in  which  paludal  fevem  abound  are  those  in  which  the 
soil  consists  of  mineral,  vegetahlej  and  animal  matters,  mixed 
together  in  such  proportions  and  of  such  constituents  chemically 
as  tend  to  absorb  moisture  and  retain  it,  and  subsequently  to 
decompose.  Such  soils  are  known  as  alhmiut  Pakidal  fevers 
abound,  however,  whei-e  soils  of  a  different  nature  predominate. 
Level  plains  of  sand,  or  dry,  loose,  open  gravel,  are  soils  where 
malfuial  fevers  have  prevailed.  | 

"The  first  time  I  eaw  intermittent  and  remittent  fever  become  epi- 
demic in  an  army;"  writers  Dr.  Ferguason,  '*  was  in  1794:,  when,  after  a 
very  dry  and  hot  summer  o"r  troops  in  the  month  of  August  took  wp  an 
ent^mpment  at  Rosendaal,  in  South  HoUiind.  The  soil  wa«  a  level  plain 
of  sand,  with  perfectly  dry  surface,  whci-e  no  vegetation  existed »  or  cmdd 
exist,  but  stunted  hejifch  itlants.  On  digging,  it  was  universally  found 
[lercolat-ed  with  water  to  within  a  f^w  incheH  of  tlie  surface ^  which,  80  far 
from  being  at  all  putrid^  was  peifectly  potable  m  all  the  wells  of  the 
camp/* 

High  grounds  near  exposed  marfihes  are  often  more  unhealthy 
than  the  places  immediately  adjoining,  which  are  on  a  level  with 
tbem.  Rocky  places,  such  as  Ciudad  Kodrigo,  Gibraltar,  and 
Malaga,  have  now  and  then  been  ravaged  by  epidemics  of  litoral 
and  paludal  feverjs,  and  the  rocky  shores  and  islands  of  the  Medi- 
terranean— for  instance,  Minorca,  Sardinia,  Sicily,  Cephalonia, 
and  all  the  Cyelades — abound  as  much  in  these  fevei-s  as  the 
most  level  parts  of  Holland;  and  the  West  India  Islands,  most 
of  which,  although  coralline  rocks,  are  the  native  soil  of  these 
diseases.  Soil  composed  of  tenaciotis  or  stiff  clay  (argillaceous) 
m  highly  retentive  of  moisture,  and  is  diiScult  either  to  dry  or 
to  drain.  The  basin  of  the  Thames,  comprehending  Middlesex, 
iktsex^  Surrey,  and  Kent,  is  almost  entirely  clay  land,  and  is  the 
district  of  England  where  agues  most  of  all  prevail,  especially 
along  the  banks  of  the  Medway  and  the  TIjamea  In  the  days  of 
Sir  Gilbert  Blane  agues  had  almost  entirely  ceased  to  occur  in 
London,  and  the  cases  which  he  treated  he  believed  to  have  been 
Lmportad  from  malarious  districts  around;  and  the  same  may  be 
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s:ii<l  of  those  of  the  present  day.  A  Inindred  3'eara  Ijefore  the 
time  of  Sir  (iillKjrt  Blaiie,  liowever,  we  Kiid  that  agues  prevniled 
in  situations  in  the  town  of  London  wliei-e  they  are  now  wholly 
unknown,  sueh  as  Russell  Street,  Covent  Garden,  Fleet  Street, 
FiittiT  Lane,  New«jjite  Stitret,  Paternoster  Row,  Cheapsidc,  Smith- 
field,  and  Fenehurch  Sti-eet.  At  the  ]).resent  time  ague  rarely 
occuis  in  LoIld(^n,  exec])t  on  the  south  side  (jf  the  river,  esi)ccially 
in  Bennondsey  and  Rothorhithe,  and  ehietiy  in  persons  who  have 
recently  been  exjjosed  to  niahnia  in  Kent  or  Kssex,  and  who  have 
come  from  marshy  districts,  either  quite  rcfcently  or  within  a  few 
months.  The  malarious  influence,  still  in  the  metropolis,  seems, 
however,  sufliciently  powerful  to  im])rint  a  periodic  character 
U])on  various  local  affections,  and  occasionally  to  give  rise  to 
fevei-s  of  a  remittent  typi*.  Recently  (in  18.jG)  such  affections 
have  Ihimi  unusually  jjrevalent;  hut  the  fonns  of  ague  now  met 
with  in  London  are  mon;  tractable  and  mihler  than  those  which 
fornuTly  prevailed  (DlL  ]*KA<'CCK). 

It  is  uhservetl  that  th<?  surfa(x)  i»f  the  earth  may  be  drie<l  either 
by  the  ilirect  rays  of  the  sun,  or  by  currents  of  hi»t  dry  air 
wafted  over  it.  or  by  both  combined;  but  it  is  principally  by  the 
din»ct  niys  of  the  sun  that  th<j  <lelet(*rious  material  of  the  wjil  is 
libenite<I;  and  it  seisms  t(^  be  at  a  certain  p<*ri<Kl  of  this  "dmng 
uj)"  process  that  the  exhalations  are  more  potent  than  at  another 
time  in  <lev«!l<)ping  pahuhd  fevers.  The  exposed  gi-ounds,  after 
clearing  off  the  copious  vegetation  fixan  dense  jungles,  so  as  to 
admit  the  influence  of  the  sun's  rays  in  "diying  up,"  is  known  to 
1h;  a  fertile  source  of  malaria. 

There  appears  also  to  Ik;  a  certain  stsite  of  the  human  fnune 
which  renders  it  more  than  usually  susceptible  to  this  diaetse. 
The  natives  of  warm  ami  tro])ical  climates  are  much  less  fre- 
ijuently  and  less  violently  attacked  with  paludal  or  litoml  feven 
than  sf.'ttlei's  or  visitors  from  other  lands,  such  as  the  natives  of 
Kunipe  or  the  northern  ])arts  of  America.  In  the  Meditemnetn, 
iilm'^  the  coast  of  Africa,  in  the  East  Indies,  in  West  Indis 
[siiuids,  in  the  soutliern  States  of  the  Union,  new-oomen  from 
tlit^  nortlieni  latitudes  are  almost  invariably  attadcedt  ud  nfc 
nnieh  more  severely  from  the  fever  than  iboM  whf^ 
lnii;r  in  the  country.  It  has  been  also  noticed  t 
after  residing  in  a  territory  where  pWihdal  |f« 
been   out  of  it  for  some  time,  an 
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renewed  attacks  of  the  fever  becomes  manifest  on  their  return 
(Craigie), 

Other  causes  predispose  to  those  fevers,  and  none  more  than 
laborious  or  fatiguing  duty  in  military  or  navaJ  operations,  labour- 
ing in  the  sun,  excess  in  eating  or  drinking,  intellectutd  exertion 

mbined  with  bodily  fatigue,  and  a  crowded  state  of  the  popn- 
tion.     Indeed,  insolatw,  or  heat  apoplexy,  is  regarded  by  many 
form  of  remittent  fever  (Johnston,  Martin,  Hill). 
en  a  remittent  fever,  or  other  paludal  or  litoral  fever,  has, 
inder  certain  concurrent  circumstances  of  weather,  season,  and 
physical  peculiarities,  made   its   appearance  in   any  locality,   it 
necessarily  attacks  all  those  who  are  by  constitution,  habit,  and 
age,  susceptible   and  predisposed;    and  the  majority  of  these, 

|)ecially  if  enfeebled  by  previous  dynamic  or  organic  disease,  it 

estroys^      The   population,   therefore,  which   outlives  such  an 

epidemic  visitation,  are  no   longer  equally  susceptible,   and  are 

greatly  less  likely  to  be  attacked  tbo  ensuing  season,  unless  it  is 

more  febriferous  than  the  past,  which,  though  sometimes,  is  not 

nerally  the  case*    The  effect  of  this,  therefore,  is,  that  wbUe 

e  endemial  disease  continues  for  a  season  to  attack  and  destroy 
its  ordinary  annuid  proportion  of  the  jx>pulation,  it  does  not  for 
several  years  attack  the  ea^ram^dinari/  proportion,  because  that 
proportion  is  not  yet  ready  for,  or  susceptible  of,  its  attacks.  In 
the  course  of  a  few  se^tsons,  however,  during  which  the  young 
have  grown  up  and  become  adult,  the  adult  have  become  careless, 
and  perhaps  irregular  and  incautious  by  long  immunity,  and  their 
constitutions  have  become  less  able  to  resist  deleterious  or  mor- 
bific impressions,  and  the  whole  population  of  the  place  has 
become  generally  augmented  by  the  arrival  of  persons  from 
irarious  other  countries;  a  considerable  number  of  susceptible 
persons  is  gradually  accumulated ;  and  at  the  end  of  five  or  six  years 
a  place  of  25,000  or  30,000  inhabitants  becomes  augmented  per- 

>ps  by  an  additional  fifth,  or  even  by  a  third.  The  majority* 
or  the  totality  of  these  persons,  are  all  more  or  less  predisposed 
and  susceptible;  a  season  of  excessive  drought  ensues,  in  which 
solar  desiccation  and  little  wind  form  conspicuous  characters; 
fever  appears,  and  spreads  at  first  slowly  and  gradually,  but 
afterwards,  springing  up  in  many  points,  rapidly  coalesces  \  and 
in  a  short  time  is  so  general  and  fatal  that  it  assumes  an 
epidemic  character.  The  usual  mortality  in  the  meantime  takes 
k    VOL.  I,  2  L 
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place;  all  the  susceptible  and  predisposed  subjects  pass  throagh 
the  disease  or  are  cut  off;  and  the  population  of  the  place  is 
once  more  reduced  to  its  state  of  epidemic  insusceptibility  and 
endemic  or  ordinary  liability.  This  is  the  usual  course  of 
epidemics  of  paludal  or  litoral  fevers  in  all  countries  within  the 
tropics,  and,  indeed,  within  the  45th  degree  of  north  and  south 
latitude  (Craigie). 

A  question  of  much  interest  in  connection  with  malaria  has 
given  rise  to  considerable  speculation.     It  relates  to  the  varieties 
of  the   malarious  poison.     Is  the  poison  which  gives  rise  to  & 
quotidian  ague  different  from  that  which  produces  a  tertian;  and 
is  this,  in  its  turn,  different  from  that  which  produces  a  remiUent 
fever;  and  this,  again,  different  fix)m  that  which  gives  rise  to  the 
malarious  form  of  yellow  fever?     Our  knowledge   is  not  yet 
sufficiently  precise  and  extensive  to  settle  these  points.    But  when 
we  see  a  large  l>ody  of  men  placed  under  the  same  circumstances 
as  to  food,  drink,  and  clothing,  and  labour,  and  exposed  to  the 
same  causes  of  disease,  in  the  same  way  and  in  the  same  place, 
some  of  whom  are  seized  with  quotidian,  ague^   others  with 
tertian,  and  othere  with  remiitent  fever,  the  presumption  is  that 
the  same  cause  has  produced  different  diseases,  according  to  its 
intensity,  the  constitution  of  the  individual,  and  the  predisposiDg 
causes  to  which  he  may  be  subjected.     Other  facts  also  fevour 
this  presumption — namely,  remittent  fevers  are  known  to  pass 
into  quotidian  agues;  and  these  again  into  tertian  agues, 

nrrERMITTENT  PALUDAL  FEVER,  or  AGUE— /'cfcm  IntermUtau. 

Defiiiition. — Febrile  plienomena  occurring  in  paroxysms,  and 
cbaerving  a  coiain  regular  succession,  characterized  by  unnaturd 
coolness,  unnatural  heat,  and  unnatural  cutaneous  discharge, 
tehich  prove  a  temporary  crisis,  and  usher  m  a  remission 
These  phenomena  are  developed  in  an  uninterrupted  series  or 
BUAxession,  more  or  less  regular,  which  pass  into  each  other  by 
insensible  ^eps. 

SSjmptomt. — ^The  disease  may  be  sudden  in  its  attack,  and 

without  previous  illness;  but  more  commonly  it  is  preceded  by 

ffdoend  indisposition,  headache,  weariness,   pain   in    the  limbs, 

*^*i*h  lorn  of  appetite,  white  tongue  and  frequent  pulse,  high- 

arine  and  dark-coloured  dischaige  from  the  bowek 
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Tbese  prodromes  are  aocoinpanied  \rifclj  well-inarked  exacerbatioDs 
and  remi?53ions  of  fevetj  di^pbiying  a  periodic  tendency.     After 
this  feverish  state  has  lasted  fn>m  four  days  to  a  fortnight,  the  J 
patient  is  seized  with  severe  rigor,  and  the  ague  is  manifested.    The  ■ 
phenomena  of  an  attack  or  *'fit  of  the  ague"  are  the  foOowing: — 
The  paroxysm,  hko  the  disease,  may  be  of  sudden  inva^iion,  and 
the  patient  may  be  in  good  health  u])  to  the  time  of  attack;  or  it 
may  be  preceded  by  languor,  debility,  frequent  yawnings,  and 
great  unwillingness  to  make  the  least  exertion.     In  whichever 
way  the  cold  stage  begins,  the  pifcient  experiences  first  a  sensa- 
tion of  coldness  of  the  extremities,  then  of  the  back,  and  lastly  of 
the  whole  body;  at  the  same  time  the  nails  turn  blue,  and  the  fea-  I 
tures  shrink,  becoming  pale  and  Bbarf),     If  the  case  Im  severe,  the  I 
whole  body  shrivels  up,  turns  purple,  and  the  surface  of  the  skiu  1 
assumes  that  rough  condition  popularly  named  "goose-skinned/* 
The  coldness  increasing,  the  motor  nerves  of  the  fifth  pair  are  J 
,atfeeteil,  and  the  teeth  begin  to  chatter;  and  this  tremor  extends  i 

every  mnscle,  till  the  whole  body  shakes  with  rigor.  Cough, 
"dyspnoea,  and  oppression  of  the  prrecurdia  now  occur,  with  a 
painful  sensation  round  the  temples  and  down  the  back.  The 
patient  often  suffei^s  from  nausea  and  vomiting,  and  the  latter 
symptom  is  speedily  followed  by  the  hot  stage.  When  the  cold  i 
stage  has  lasted  a  period  varj^ing  perhaps  from  half  an  hour  to  * 
two  hours  and  a  half,  a  re-action  takes  plajce,  accompanied  by 
partial  warmth,  or  flushings.  These  extend,  and  at  length  the 
whole  body  acquires  a  heat  greater  than  natural,  or  from  105'^  to 
107".  As  the  heat  returns,  so  also  does  the  colour,  and  the  body^ 
especially  the  face,  becomes  pieternatumlly  swollen  and  red.  The 
hot  stage  being  formed,  the  heart  and  arteries  beat  with  unusual 
violence,  and  headache,  with  a  frequent  full  pulse^  and  all  the 
distressing  symptoms  of  continued  fever,  are  pi'esent  "The  meau 
dumtiou  of  this  stage  is  from  three  to  eight  hours.  At  its  close  J 
^_m  gentle  moisture  breaks  out,  fii-st  on  the  forehead,  and  thencf>  ' 
Bixtends  till  the  patient  lies  in  a  geneml  sweat,  sometimes  so 
Hpn>fuse  as  to  soak  tlie  bed  and  linen  a.s  completely  as  if  they  had 
™%een  dipped  in  water.  After  the  sweat  has  continued  to  flow  for 
some  time  the  fever  gradually  abates,  a  state  of  apyrexia  ensues, 
the  pajtjxysm  is  tenninated,  and  (a  sense  of  exhaustion  excepted) 
the  patient  feels  ixistored  to  health.  Sometimes,  however,  ho 
continues  pale,  debilitated,  and  incapable  of  aU  exertion,  Vv'i,  ^^n. 
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twenty *foiirbouiB  it  is  termed  a  quoUdlan,  when  every  forty-eight 
hQum  ^  Uriian,  and  whmi  every  seventy -two  hours  a  qmmian; 
and  these  primary  types  have  been  extendeti  by  early  writers  to 
every  j>eriod  comprised  within  a  mensiml  or  bimensiial  period 

Of  these  primary  types  it  m  believed  that  in  Europe  t!ie  fmiian 
h  by  far  the  most  common  type,  then  the  quartan,  and  lastly  the 
quolidum  (Watson,  Copland,  Christison).  But  this  law  is  by 
no  means  general;  for  M.  Maillot  treated  2,354  cases  of  inter- 
mittent fever  occuixing  in  the  French  army  in  occupation  of  a 
portion  of  the  northern  shores  of  Africa,  and  he  found  of  that 
number  1,582  were  quotidian^  730  tertkin,  and  26  qaartaiK  In 
the  Peninsular  war  the  quMldian  was  likewise  the  prevailing 
type,  and  at  one  time  they  were  in  the  proportion  of  16  to  1  of 
any  other  type.  In  the  West  Indies  the  tertian  and  tiae  quartan 
are  only  about  one-twelfth  of  the  whole  number  of  intermittents 
treated,  the  rest  being  quotidict'fis.  At  Prome,  in  Bnrmah,  29B 
cases  from  the  2d  Bengsd  European  Regiment  were  admitted 
into  hospital  for  intermittent  fever  in  1853,  of  which  249;  or  83  5 
per  cetit,,  were  qiwtidianf  and  49,  or  TB  per  cent.,  were  tertian 
fMuRCHTSON).  Tlie  results  given  concerning  the  Madras  Medical 
ervioe  are  veiy  similar  (VVaring). 

Most  authors  who  have  written  on  intermittent  fever  have 
stated  that  the  accession  of  the  quotidian  paroxysm  occurs  early 
in  the  morning,  that  of  the  tertian  alx)ut  noon,  and  that  of  the 

I  quartan  in  the  afternoon,  between  three  and  five  o'clock  But 
[to  this  law  there  are  many  exceptions*  According  to  Maillot^ 
m  1,582  quotidians,  1,089  occurred  from  midnight  to  mid-day^  i 
and  493  from  mid-day  to  midnight.  This  result  is  corroborated  \ 
Iby  Dr.  Murchisoa's  observ^ationB  at  Prome,  in  Burmah.  In  86 
out  of  113  cases — i.  e,,  in  76  j^^  c€til — the  paroxysm  commenced 
between  midnight  and  noon;  and  in  27  caaes,  or  24  per  mnt^ 
between  noon  and  midnight  The  moit  frequent  hours  of  attack 
were  9,  10,  and  II  JLM,;  and  in  65  per  cent,  of  the  cases  the 
^^aroxysms  commenced  lietween  8  A.M,  and  noon* 
Hf  Of  730  tertians,  650  occurred  from  midnight  to  mid-day.  and 
180  from  mid-day  to  midnight;  out  of  26  quartans,  13  were 
seized  from  mid-day  to  midnight,  and  13  from  midnight  to  mid- 
day. As  the  most  general  conclusion,  the  paroxysm  returned  in 
a  great  majority  of  the  quotidian  cases  from  ten  to  twelve  o*cIock, 
^.and  in  the  tertian  from  nine  to  twelve  o  clock.  , 
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The  Temperature  in  Cases  of  Intermittent  Fever. — ^Tbe  paroxysm 
of  fever,  notwithstanding  the  subjective  sensation  of  chilliness,  is 
invariably  indicated  by  a  decided,  sudden,  and  rapid  rise  of 
temperature.  In  this  respect  it  resembles  the  accession  of  fArl' 
cula ;  but  while  the  latter  requires  only  from  eighteen  to  twenty- 
four  hours  from  the  commencement  of  the  rise  of  temperature  to 
the  end  of  the  defervescence,  in  perfectly  normal  cases  of  UUer- 
fnitteiit  fever  there  is  a  whole  day  free  of  fever  between  every 
two  days  of  the  paroxysm.  All  the  types  of  the  fever  present 
this  characteristic  peculiarity  of  a  sudden  and  speedy  rise  of 
temperature  to  a  high  degree  (mostly  up  to  lOo""  or  1063^ 
Fahr.)  ;  and  of  an  equally  rapid  and  complete  defervescence,  till 
the  period  of  another  fever  paroxysm  comes  about.  This  com- 
portment as  to  temperature  secures  correctness  of  diagnosis  in 
cases  which  may  be  obscure  or  ambiguous. 

The  following  diagrams  represent  the  variations  of  temperature 
in  each  of  the  three  tyixjs  of  the  fever : — 


(1.)  TYPICAL  RANGE  OF  TEMPERATUKE  IN  A  CASE  OF  INTERMIT- 
TENT FEVER  OF  QUOTIDIAN  TYPE.  THE  RECORDS  INDICATE 
THE    HIGHEST    AND   LOWEST    TEMPERATURES    DAILY  (WuD- 

derlich). 

Ut  day,      2d  day,     3d  day.     4^h  day.    6th  day,     6th  day. 


BANOB  OF  TBMPBBATUBK  DT   rSRTlAS  AOUS. 
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(3.)    TTPICAL  EAKQl  OF   TEMPEIUTimE  IN  A  CASE   OF 
TENT    WEVEH   OP    Tim    QUAMTdN    TVPJt.       THE 
nCDICATK  THE  niCBEST  AND  U)WE8f 
BAY  (Wuodcrlicll), 


I$t  dfiif,      M  iiap,     Sd  ttiiif.     4ih  da^/,     5th  doff^    M  dsiy.     7tk  da^ 


-Ifli 


*i» 


11. 


In  a  paroxyam  of  intijrmittent  fever  much  may  ht  Immtiu 
to  the  relations  of  t!ie  exca*iiou3  to  tempemture,  and  especiil/j 
tbo($e  of  tht?  ttrinop  by  iil>s©rviug  the  changes*  of  Umpem^nTO  mi 
wry  sljort  wpa<*es  of  tiniG:    for  example,  everj^  fiAwD,  or  pitff 
every  five  minutes  (Michael,  Jokek,  Rinoeb)*     71^  m  («f 
temperature   is  found  to   begin  witli,  or  even  to  r^    ^     ' 
8en»iftdon  of  chilliuoea.     It  takc^  plaoo  at  iirat  «IowIy, 
ally,  by  about  the  luidillo  of  tlie  pi*riod  of  x'hMnt%  tif  ri» 
be*"  n         :       *'  '  V      *   ^     l-iat«   thiroiigh   tlj(>  Xi^xu 

fieiJ  y^veii  ext4?iKJ  irjt,,  h. 

^  if  the  sweatiag  j^j  ^ci)* 


.w*' 
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tion  of  the  urine  are  divisible  into  two  series,  as  arranged  by  Dr. 
Parkes  (1.  c,  p.  235).  (1-)  The  condition  of  tbe  urine  during 
the  fit,  as  compared  with  the  urijie  of  a  non-febrile  period; 
(2,)  The  condition  of  the  urine  of  twenty-four  hours  during  a 
fever  day,  as  compared  with  the  twenty-four  hours'  urine  of  a 
non-fever  day. 

During  the  fit  and  the  apyrectic  period  the  water  of  the  urine 
is  increased  in  amount  during  tlie  cold  and  hot  stages;  it  is  most 
abundant  at  the  termination  of  the  cold  or  commencement  of  the 
hot  staga     It  decreases  during  the  latter  part  of  the  hot  stage 
slowly,  and  rapidly  during  the  sweating  stage.     The  amount  of 
increase  is  variable,  and  stands  in  no  relation  to  the  quantity  of 
fluid  drank,  and  may  be  great  when  this  is  small  (ErNGER),     The 
amount  of  urea  excreted  by  a  person  with  ague,  not  actually 
miflering  from  a  fit,  is  less  than  in  health;   but  directly  the  fit 
conamences — that  is,  at  the  very  first  moment  of  elevation  of  tem- 
|3erature — or  even  for^some  time  before  this,  the  urea  suddenly 
increases— an  increase  which  lasts  during  the  cold  and  hot  stages, 
nnd    then    sinks,    sometimes    gi-adutJly^    sometimes    suddenly, 
through  the  sweating  stage,  or  into  the  commencement  of  the 
intermission.      It  theo  falls  below  tlxe  healthy  average.      The 
^jnount  of  increase  is  very  variable,  and  the  type  of  the  fever 
lias  no  influence  upon  it;  but  there  seems  to  be  a  very  close  con- 
nection between  the  tempemture  and  the  amount  of  urea     Tlie 
amount  corresponding  to  a  degree  of  Fahrenheit  was  greater  at 
&  high  than  a  low  temperature;  and  in  the  fit  of  each  day  the 
Btame    amount  was    excreted    for  each    degree  of   temperature 
^MedL-Chir.  Tmm.,  1859),     This  increase  in  the  urea  must  be 
:regarded,  in  some  measure  at  least,  as  an  indication  of  increased 
imetatnorphosis;    and    the    close    relation    to   the    febrile    heat 
certainly  implies  that  it  owns  only  this  source,  and  is  not  caused 
\>y  elimination  following  previous  retention  (PiJiKES). 

The  uric  acid  is  greatly  increased  during  the  fit;  and  after  the 
fit  there  are  often  deposits  of  urates,  either  spontaneously  or  on 
the  addition  of  a  drop  of  acid,  and  it  seems  probable  that  the 
increase  in  the  excretion  of  uric  acid  continues  for  some  time 
after  the  pai-oxysm ;  and  the  enlargement  of  the  spleen  in  con- 
nection with  this  great  increase  of  uric  acid  is  probably  not 
fortuitous  (Rankle)^  The  influence  of  quinine  in  diminishing 
the  amount  of  uric  acid  in  health  is  of  interest  in  connection 
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with  its  effect  upon  malaria,  and  with  the  condition  of  the  spleen 
in  malarious  fever  (Ranke,  Bosse).  The  chloride  of  sodium  is 
increased  during  the  cold  and  hot  stages  to  a  great  degree 
(Traube,  Rinoer), — to  five  times  the  normal  amount;  and  phos- 
phoric acid  is  diminished  to  one-eighth  (Nicholson). 

Tlie  results  are  contradictory  regarding  the  urine  of  a  fever 
day,  compared  with  the  urine  of  a  fever-free  day.  This  may  be 
explained  to  some  extent  by  the  relative  duration  of  the  fi^ 
compared  with  the  fever-free  period ;  and  great  differences  may 
arise  from  the  comparative  length  of  the  apyrectic  period  on 
the  fever  days;  also  from  the  severity  or  the  reverse  of  the 
fit,  and  from  the  amount  of  food  and  drink  able  to  be  taken 
With  respect  to  abnormal  constituents,  albumen  is  foand 
during  the  fit  in  a  considcmble  number  of  cases.  Blood  in  some 
quantity,  and  renal  cylinders,  are  seen  about  as  frequently  as 
albumen;  and  occasionally  chronic  Bright's  disease  is  a  con- 
sequence of  ague,  (Parkes,  1.  c.) 

Treatment — ^Thc  treatment  of  agues  varies  in  a  great  d^ree 
with  tlie  complications  of  the  disease;  such  as  with  the  splenic 
and  hc])atic  congestions,  and  the  inflammatory  afiections  of  these 
and  other  organs,  which  are  apt  to  be  established  during  the 
existence  of  an  intermittent  fever.  During  each  paroxysm,  and 
8ub.sequent  to  it,  the  condition  of  the  two  important  oigana 
refeiTed  to  ought  to  be  carefully  observed;  and  it  ought  to  be 
obserx'ed,  also,  whether  any  symptoms  exist  of  congestion  or 
actual  exudation  into  the  cranial  or  abdominal  oi^gana  When 
the  tj^)o  of  the  fever  is  malignant,  or  of  a  severe  and  com- 
plex kind,  or  when  the  complications  are  locally  severe,  it  is 
difficult  to  cure  an  ague,  which  otherwise  is  a  very  manageable 
disease.  During  the  cold  stage,  especially  if  it  is  of  long  dmv 
tion,  the  liver,  and  especially  the  spleen,  become  tuigid,  the 
symptoms  of  which  generally  disappear  with  the  sweating  stage 
of  the  fever.  It  is  when  the  endemic  influences  are  severe,  or 
when  the  attacks  are  prolonged  over  months  and  years,  that  these 
organs  begin  to  suflTer  permanently  from  organic  disease. 

It  is  useless  to  attempt  the  cure  of  intermittent  fever  if  the 
sufferer  is  i)ermitted  to  remain  within  the  sphere  of  malarial 
influences,  or  even  in  those  geographical  latitudes  which  are 
said  to  be  peculiarly  malarial  It  is  now  an  established  fact  that 
none  ain  become  acclimated  so  as  to  withstand  the  influence  of 
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ilaim  When  organic  complications  exist,  tliey  must,  if  pos- 
)le,  be  remedied,  because  they  maintain  the  morbid  sensibility 
iring  the  intermission,  and  prevent  tlie  eure  of  the  ague. 
In  the  warmer  latitudes  the  foUowiog  account  of  the  treatment 
intermittent  fever  is  that  laid  down  by  Sir  Banald  Martin, 
ming  the  cold  stage  of  the  fever,  while  emetics  seem  to  be  indi- 
ited,  they  are  not  in  repute.  Warm  drinks,  ammonia,  ether, 
imphor,  and  other  diffusible  stimuli,  with  the  application  of 
Kt^msl  warmth,  seem  to  be  preferred  by  most  pmctitioners. 
hiring  the  hot  stage,  a  full  dose  of  calomel,  with  James s  powder, 
lould  he  given  at  once,  and  in  three  houni  this  sliould  be 
>Uowed  by  a  brisk  ctithartic,  diluent  drinks  being  freely  used 
leanwhile,  along  with  some  cooling  diui^etia  'Hie  tartarized 
ntimony,  with  nitrate  of  potaah,  is  recommended,  as  it  answers 
be  double  purpa^  of  exciting  to  action  the  functions  of  the 
kin  and  the  kidneys.  On  the  following  morning,  the  intermis- 
ion  being  completely  established,  the  sulphate  of  quinine  is  to  be 
Aninistered.  The  influence  of  this  medicine  on  a  pei-son  in 
kealth,  as  observed  by  Dr.  Ranke,  is  io  dimiuish  the  quantity  of 
iric  acid  in  the  urine  (Med.  Tvmm,  May  30,  1857) — an  observat- 
ion which  has  been  recently  confirmed  by  BoHse,  of  Dorpat, 
ud  is  of  interest  in  relation  to  its  influence  upon  the  spleen.     It 

I  to  be  given  at  intervals  of  three  hours  during  the  day,  the 
aiient  being  kept  in  bed,  and  supplied  with  farinaceous  food 
tily.  In  the  simple  cases,  when  removed  from  the  sphere  of 
lalarial  influence,  it  may  not  be  necessary  to  give  mercurials 
lore  than  once  or  twice,  but  active  purgatives  are  always  bene- 
trial  in  relieving  the  full  and  congested  state  of  the  abdomen 
jnerally,  during  the  continuance  of  intermittent  fever.  Tliere 
ne  cases  of  intermittent  fever,  however,  comphcated  with  hepatic 
[id  other  engorgements,  and  which  continue  to  recur  despite  of 

II  means,  until  a  few  doses  of  calomel,  followed  by  purgatives,  are 
iministerod  ;  then  the  quinine,  which  before  failed,  will  speedily 
ire  the  disease.  The  compound  jalap  powder,  combined  with 
domel,  is -found  veiy  beneficial  for  tliia  purpose.  It  appears  that 
srtain  morbid  conditions  both  of  liver  and  spleen  may  produce 
id  maintain  the  tendency  to  recurrences  of  ague,  Ramazini 
ilates  the  case  of  a  patient  harassed  by  an  obstinate  ague,  and 
bo  wa6  cured  by  meiTurial  frictions  administered  for  syphilia 
!ie  influence  of  splenic  disease  in  keeping  up  the  morbid  train  of 
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actions  of  the  ori^nal  fever,  and  in  producing  relapses^  has  been 
recorded  by  M.  Piorry.  In  more  than  500  caries  of  ague  in  wbiA 
he  observed  the  stat«  of  the  spleen,  he  conies  to  the  following 
conclusions, — namely,  that  the  oi^n  is  invariably  enlai^ged  during 
the  progress  of  the  fever,  and  that  by  the  use  of  quiniDe  the 
spleen  diminishes  in  size ;  that  its  reduction  in  size  bean  nomi 
relation  to  the  (j[uantity  of  quinine  taken ;  that  the  effect  i 
produces  upon  the  fever  is  in  proportion  to  the  reduction  of  Ae 
spleen;  that  the  disease  is  cured  simultaneously  with  the  snb- 
sidence  of  the  splenic  enlargement;  and  that  the  fever  is  apt  to 
recur  so  long  as  the  spleen  exceeds  its  normal  size. 

When  tlie  fever  Is  severe,  accompanied  with  preecordial  oppici- 
sion,  i>ain,  fullness  of  the  spleen  or  liver,  or  both,  or  where  tben 
is  severe  headache,  or  headache  with  giddiness,  or  an  oppre«ve 
fullness  of  the  chest,  a  general  or  a  local  blood-letting,  or  botb 
combined,  is  im])cnitively  demanded,  as  a  means  of  promoting 
cure  and  preventing  future  evils.  The  anti[)eriodic  power  of  hari[, 
quinine,  or  arsenic,  then  becomes  more  easily  developed.  Aoooid- 
ing  to  Dr.  Copland,  such  depletion  is  almost  an  indispenaUa 
preliminary  to  the  administration  of  (quinine  or  bark,  especiaOy 
in  the  oimi plicated  and  congestive  forms  of  the  disease.  Witixmt 
sucli  depletion  the  medicine  will  either  not  be  retained,  or,  if 
retained,  it  will  cimvert  congestions  or  slight  forms  of  inflam- 
matory irritation  into  active  inflammation  or  serious  structunl 
changes.  It  is  chiefly  to  a  neglect  of  such  a  mode  of  practice 
that  unfavounible  consetiuences  have  so  often  followed  the  use  of 
bark,  quinine,  or  arsenic;  for  their  influence  is  at  first  to  intemipt 
soorvtion,  or  to  over-excito,  ami  subsetjuently  to  inflame  oigun 
already  l«»adtHl.  ol»structed,  and  congested.  But  if  blood  is  to  be 
drawn  at  all.  it  should  be  drawn  at  the  very  onset  of  the  hot 
stage,  or  that  v{  re-act  inn;  and  it  should  be  regulated  by  (be 
ivnsiitution.  the  age.  and  the  habit  of  the  patient,  as  aheadj 
explained 

When,  on  the  contrary-,  the  fever  assumes  a  low  adynamic 
f.na.  iT  when  the  patient  is  anaemic,  mercurials  must  be  careiiilly 
avx  i.iixi  in  the  tn^atment  under  aU  circumstances^  and  reliance 
;  '..siOt\i  »>n  t  hange  of  air.  quinine,  and  chalybeates,  and  improved 
w'.: :.  \\  ith  ri-jrani  to  liver  ci.»mplication  in  such  cases,  the  nitro- 
r.*.v.na::c  acivi  is  to  be  used  internally,  in  doses  of  ten  drops,  three, 
i^  ur.  V  r  dve  times  a  day,  and  externally  in  the  fonn  of  batlui 
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HHHQi   reganl  to  the  dc^sea  of  quiDme,  some  give  veiy  large 

qnantitieSt  surh  as  twenty  or  tliirty  grainfi  before  tbe  expected 
paroxysm  (MaiLLOT)  ;  others  begin  Uy  administer  the  quinine  on 
tbe  subsiding  of  the  paroxysm  and  during  the  sweating  stage. 
AeoofdiDg  to  the  experience  of  Sir  Ranald  Martin  (which  has 
be€FTi  great  in  tropical  climates),  the  mo8t  rational  plan  is  to  give 
the  quinine  every  three  or  four  hours  during  the  interval  of 
fireedom  from  fever,  and  in  such  doses  as  the  urgency  of  the 
symptoms  may  demand.  It  is  to  be  administered  in  solution, 
dissolved  by  a  small  quantity  of  dilvie  sulphuric  acid.  He  ako 
recommends  antimony  to  be  conjoined  with  the  quinine  in 
plethoric  subjects;  and,  on  the  contrary,  if  the  patient  is  feeble, 
irritable,  or  exhausted,  ho  adds  a  few  drops  of  tincture  of  opium 
to  the  antiperiodic.  When  arsenic  is  given  in  large  doses,  and  ita 
use  prolonged,  it  permanently  injures  the  circulating  system  and 
the  mucous  membrjincs  of  the  stomach  and  bowels.  It  should  be 
^ven  in  small  doses,  and  not  persevered  in  for  more  than  eiglit 
or  ten  days.  From  mx  to  eight  drops  of  the  solution  of  the 
College  formula  may  be  given  ©very  three  hours  during  the 
interval  of  freedom  from  fever.  Dr.  Murchison's  experience  in 
Burmah  goes  to  prove  that  the  practice  most  effectual  in  at 
once  checking  the  paroxysms  of  intermittent  fever  is  that  of 
administering  one  kirge  dose  of  quinine  during  the  third  or 
mimiting  stage.  The  usual  dose  given  was  twenty  grains  in  a 
draught,  with  a  few  drops  of  sulphuric  acid  to  dissolve  the 
quinine.  In  no  case  did  he  observe  any  unpleasant  symptoms 
from  the  physiological  action  of  the  drug,  although  many  of  the 
]>atients  complained  of  slight  buzzing  in  the  ears^ — some  amount 
of  which  is  deemed  necessaiy  by  Dr.  Murcbison  for  the  success  of 
the  remedy;  and  when  it  occurs  "  it  is  a  sign  that  there  is  no  use 
of  pushing  the  medicine  fiirther,"  Christison  also  recommends 
the  administration  of  large  doses  of  quinine  for  the  cure  of 
tropical  intermittent  fevers,  as  deduced  from  the  experience  of 
the  medical  officei's  of  the  Madras  array  (Jfarfm^  Med,  Me^Myrts^ 
1831;  Edin.  Mvd.  and  Surg.  JoiiTual,  Jan,  and  April,  1855); 
and  Superintending  Surgeon  Corbyn  has  long  been  convinced  of 
the  efficacy  of  this  mode  of  giving  quinine  (Indian  Aiinals  of 
Mediail  Science^  Oct.,  1853).  Repeated  small  doses,  on  the  con- 
trary, have  been  recommended  in  this  country,  by  many  eminent 
physicians,  to  be  given  during  the  intermissions  (Home,  Brown, 
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Baekeb,  Watson);  but  the  evidence  of  Dr,  Muroliison  is  a^^H 

and  decided,  that  cue  large  dose,  given  as  lie  recommends,  SeSH 
moi-e  efficacious  and  more  economical  than  repeated  small  doaeii*^ 
When  the  mterniittent  fever  has  become  chronic,  or  when  there 
ig  organic  disease  of  the  liver  or  spleen  m  a  secondary  afll  ' 
change  of  climate  becomee  a  measure  of  necessitj,  and  tih 
never  be  neglected.      Sir  Ranald  Martin's  personal  erpmen 
does  not  allow  of  his  writing  in  favourable  terms  of  the  pmctic?  ^ 
of  bleeding   in   the   cold  stage  of  wjim.     After   quotiJig 
eminent  authorities  both  for  and  against  the  practice^  he 
**  that  in  Europe,  at  least,  the  treatment  of  intermittent  fevere  1 
blood-letting  in  the  cold  st^ge,  whilst  it  has  the  show  of  \mti 
prompt  and  energetic,  proves,  in  effect,  hap-hazard,  systemlea^ 
operosa,  and  tedious;  and  from  all  that  I  have  seen  and  lie 
in  the  East,  the  result  there  has  not  been  more  favourable." 
rule  of  practice  laid  down  by  Piingle  and  Cleghom  has  receive 
little  or  no  addition   in   more    recent  times.      Wliere  genen 
blood-letting  L^  had  recourse    to   in    the  treatment  of  intemiij 
tent  fevers,  whether  simple   or  complicated,    it   should,  a* 
the  case  of  all  other  fevers,  be  perfomied  at  the  very  oa 
of  the  stage  of  re-action. 

REMITTENT  PALUDAL  FEVER-^Ft^rk  M^miUem. 

Befinition. — Febrile  ph^^^mmena  mth  eammiaiwna  and 
»iom.     The  fever  is  charncttrized  by  great  inienmiy  ofheotlac 
the  pain  darling  with  a  sense  of  teTwion  across  the  forefiead. 
^yjiVj^mns  rise  and  fall  in  daily  sita^eeding  pannjtgems,  cat 
detge  of  Temimimi  mul  a  stage  of  eance}iati4>n. 

Symptoms, — ^Thei-e  are  so  many  grades  of  intensity  in  renutt 
fever  (varjdng  as  it  does  from  a  severe  intermittent  to  malarjoiir 
yellow  fever),  and  so  many  different  modtficationB  ai^e  impn^sseil 
on  it,  from  the  great  variety  of  country  by  which  tlxe  ix>ison  h  gea-  j 
erated,  that  it  b  extremely  difficult  to  generate  the  pheuomf-ni^ri 

The  severer  forms   of  remittent  fever  may  l»e   preccfied  fi^^ 
certain  premonitory  sjrmptoms^  such  as  languor,  listlessness,  n&st- 
lessness,    or   chilliness ;    or  there   may   be  a   want   of  appet 
anxiety,  lassitude,  pain  at  the  epigastrium,  pains  in  the  loi 
and  limbs,  headache;  slow,  small,  and  irregular  puL^j  coldne 
of  the  akin,  and  chilliness  for  one  or  several  days  before  the 
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commencement  of  the  attick ;  these  are  symptoms  which  nsher 
in  a  short  cold  stage.  But  in  other  cases  the  attack  is  sndden, 
and  the  patient,  for  instiince,  immediately  after  a  hearty  dinner^ 
may  be  seized  most  unexpectedly  with  faintness,  vertigo,  nausea, 
confusion  of  thought,  and  these  aUnost  without  a  rigor,  or  a 
very  short  one,  not  exceeding  half  an  hour:  a  hot  stage  follows, 
lasually  of  nnich  greater  intensity  thtui  that  which  accompanies 
the  worst  forma  of  intennittent  fever.  1 

This  hot  stage,  or  period  of  exacerVmtioii,  generally  commences 
in  the  forenoon  of  the  day,  or  early  in  the  afteiTioon,  subsiding 
towards  evening,  or  in  the  early  part  of  the  night,  the  remissions 
being  generally  most  complete  early  in  the  morning.  Sometimes, 
however,  the  exacerbations  come  on  towards  evening,  and  last  all 
night,  the  remissions  being  then  most  complete  in  the  forenoon ; 
while,  in  a  few  cases,  there  may  be  two  exacerbations  in  ,the 
twenty-foin*  hours;  and  these  ejiyes  are  genemlly  the  most  severe. 
The  exacerbation  is  usually  marked  by  much  cei-ebral  aftection, 
as  severe  headache,  a  painfully  acute  state  of  eveiy  sense,  an 
mjected  state  of  the  conjunctiva,  and  gi^eat  action  of  the  carotid 
arteries.  The  pulse,  varj'ing  from  90  to  120,  is  genemlly  at 
first  full,  but  is  sometimes  from  the  first  small,  and  generally  soft 
and  easily  compressible.  The  tongue  is  dry,  with  a  white  and 
sometimes  yellowish  fur,  and  a  bad  tfiste  in  the  mouth.  There  is 
generally  unquenchable  thirst,  parched  lips,  tenderness  at  the 
epigMtrium,  and  sometimes  pain,  with  increased  dullness  on 
percussion,  in  the  re^on  of  the  liver  These  symptoms  are 
foequently  accompanied  by  deUriura,  sometimes  of  a  violent  char- 
acter. When  giddiness  is  distressing,  and  proceeds  to  delirium 
at  an  early  joeiiod,  and  runs  high,  a  severe  form  of  fever  may  be 
expected.  In  other  eases  the  patient  is  oppressed  with  great 
drowsiness,  lethargy,  or  coma.  TJie  stomach  also  is  often  the 
seat  of  great  pain  and  uneasiness,  followed  by  vomiting,  and 
the  matters  vomited  are  either  colourless,  bilious,  or  bloody, 
Tlie  duration  of  this  paroxysm  varies  considerably,  and  when  the 
disease  is  mild  it  may  terminate  in  six  or  seven  hours;  but  if 
severe  it  may  last  fifteen,  twenty-four,  thirty-six,  or  even  forty- 
eight  hours;  and  Dr.  John  Hunter  once  saw  a  case  in  which 
there  was  no  remission  for  seventy-two  hours.  Inability  to  sleep 
m  almost  constant  Tlie  urine  is  scanty,  Ingh-coloured,  and  of 
high  specific  gravity  (1024  to  1030),  acid,  not  coagulable  by  heat 
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(Muechison).    Albumen  was  tested  for  by  Dr.   MarchisoE  in 
numerous  instanceSi  but  never  detected;  and  aooording  to  Jone«'« 
experience  in  America,  it  is  very  rarely  preaent,^ — a  point  of  diffeiB 
ence,  if  verified,  of  great  importance  as  a  distinction   betweeai 
severe  remittents  and  specific  yellow  fever  (Pakkes).     In  E/^vm 
remittent  fever  Jones  found  the  urea  increased,  and  the  nric  mi^ 
leaaened  till  convalescence,  when  it  again  increased,  and  the  yifM 
ment  was  also  lessened  (Pabkes,  1  c,  p.  242).     The  fever,  hoin 
ever,  at  length  remits,  sometimes  with  sweating,  but  at  othflfl 
timed  without  any  sensible  increase  of  perspiration.    The  finfl 
exacerbation  Is  generally  the  longest,  lasting,  in  some  caseSfAfl 
twenty  or  twenty-eight  hours;  but  generally  after  twelve  ofl 
sixteen  hours  the  symptoms  remit.  I 

The  duration  of  the  remission  which  follows  is  aa  varioue  w 
that  of  the  hot  staga     Sometimes  it  does  not  last  longer  thin 
two  or  three  hours  ;  more  commonly  it  extends  to  six,  eight.  teM 
fifteen,  thirty,  or  even  thirty-six  hours.    The  fever  then  retonia, 
and  in  some  cases  assumes  a  quotidian  t^^^e,  and  has  an  ex»oe^ 
bation  every  day,  and  perhaps  nearly  at  the  same   time,  yet 
more  frequently  there  is  no  regxJarity  in  the  times  either  of  iti 
accea^ion  or  remission,  M 

The  second  paroxj^sm  is   always  more  sever©  than  the  fir^ 
if  the  progress   of  the  fever  has  not  been  checked  during  the 
remission,  and  usually  neither  any  cold  stage,  rigor,  nor  e\i^ 
chilliness  precedes  it.     On  the  other  hand,  aU  the  febrile  sym^ 
toms  run    much    higlier*  the    skin  is   hotter,    the  pulse  more 
frequent,  the  headache  greater,  the  senses  more  confused,  and  tha 
delirium  or  coma^  when  that  exists,  more  violent  in  degree  and 
more  sudden  in  its  accession.     Delirium,  with  more  or  le^  lQi» 
of   consciousness,  may  not  supervene  till  the  third  or  foni 
paroxysm ;  and  is  of  a  low  wandering  chariicter  in  the  astht^i 
form  of  the  fever.     The  tongue  Ijecomes  dry,  hard,  and  brown, 
almost  black;  the  teeth  covered  with  brownish  scales;  and  ttie 
pulse  becomes  small  and  weak      These  sjTnptoma  sc»nietitj^^ 
persevere  with  or  without  the  black  vomit,  tiU  they  terminJP^ 
perhaps  In  coma  more  or  less  profound,  great  prostration,  ««i- 
miUus   ieiidinum,   fetid  breath,  resembling  the  odour  of  a  d 
body,  convulsions,  and  at  length  in  death,     Tlie  severe  foi 
of  the    fever    are    sometimes    accompanied    with    a   yello 
hue  of  the  skin  and  white  of  the  eyes.    The  yeUowness  is 
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to  be  less  wliere  there  is  a  copious  bilious  dijirrhcea,  and  where 
the  mine  is  of  a  dark  yollow-Lrown  CNiloun  When  the 
disease  does  not  temtinate  fatally,  amendnient  is  genera lly 
observed  after  the  fifth  exacserbation,  which  may  subside  in  very 
copious  perspiration,  with  the  following  f^yiupUmm  of  progressive 
amendment: — the  tongue  begins  to  clean  and  grow  moist  at  the 
edges,  the  sordes  dLmppear  from  the  teeth,  the  thirst  diminishes, 
and  the  appetite  gmdually  returns.  The  puke  remains  slow  and 
soft^  but  begins  t^  acquire  strength;  and  the  skin  continues  cool 
and  moist,  sleep  returns,  and  the  strength  is  gnwlually  but  very 
slowly  recovered  Headache  may  continue  tor  some  days,  till 
relieved  b}^  epistaxia.  Young  and  robust  men,  partieulai'ly 
recruits,  wlio  recently  arrive  in  India  from  Europe,  suffer  a 
considerable  amount  of  vascular  excitejnent,  with  marked  symp- 
ioms  of  detennimition  of  blood,  either  to  tho  head  or  to  the 
abdominal  viscera,  at  a  very  early  stage  of  the  fever.  In  such 
cases  the  pulse  is  at  first  full  and  of  tolerable  strength,  the 
skin  Inirning,  and  the  delirium  raging  and  itcute.  Again,  in 
other  men  more  advanced  in  years,  or  those  debilitated  by  long 
service  in  Indij^  by  previous  disease,  or  by  habit**  of  intemperance, 
there  is  very  Httle  vascular  excitement,  even  during  the  exacer- 
bations j  and  the  pulse,  though  quick,  is  small  and  weak  There 
is  no  great  heat  in  such  cases— there  is  even  coldness  of  the  skin, 
with  a  yellow  tinge,  often  sevei-e  hiccough  and  vomiting,  with 
great  pixjstration  of  all  the  vital  powers.  In  such  cases  the  chief 
indications  of  the  exacerbations  are  i^icreased  restlessness,  vomit- 
ing, headache,  or  wandering  delLrium,  In  tliese  cases  the  remis- 
sions are  not  well  marked,  even  from  the  commencement  of  the 
attack,  (MtJKCHTSON,  I  a) 

There  are  great  varieties  in  tlie  degree  of  severity  and  type  of 
this  fever,  more  especially  as  they  occur  in  England,  Fniuce, 
Holland,  and  Gernian}^  compared  with  those  which  occur  in 
Spain,  Italy,  the  Mediterranean  Islands — or  still  more  so  in  Africa 
and  the  East  and  West  Indies;  and  accordingly  some  authors 
(Craigie)  distinguish  three  varieties, — e.  g.,  (1.)  The  autumnal 
remittente  of  temperate  countries,  as  England,  France,  Gei-many, 
Holland,  Hungary,  (2.)  Tlie  summer  and  autumti  remittents  of 
wtrm  countries,  as  Spain,  Italy,  Greece,  the  Meditenunean  coasts 
lU  islands  generally,  the  Lc^vant^  the  north  of  Africa  and  Asia, 
and  the  United  States,     (3,)  The  endemic  remittents  of  hot  and 
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tropical  climates,  as  in  tlie  south  of  Asia,  Central  and  ^e^W 
Africa,    Equinoctial    America,    and    the    West    India    IslaiS^ 
Accordingly  remittent  fever   has  received  different  names  from 
the  localities  where  it  prevails.     Thus  we  have  the  gall  mckmm 
of  the  Netherlands,  the  Walcheren  fever,  fiiver  of  the  Levmtl 
(Irvote),  Mediterranean  fever   (Burnett),  Hungarian  idckneis, 
pukaf&mr  of  the  East  Indies, /mi?  jjffe  fevei\  hill  fever  of  the  Ea';t 
Indies,  hiVmua  remittent  of  the  West  Indies  and  MediterraneJin, 
Bulam  fever,  Sierra  Leone  fever,  fever  of  Fernando  Po  and  Bight 
of  Benin,  Aiiicao  fever,  and  Bengal    fever.      Prevailing  on  thsl 
borders  of  inland  lakes,  as  ii^  America,  it  is  sometimes  aUled  the 
hike  fever.     (See  page  31  on  such  nomenclature.)  - 

Treatment — With  fever  so  various  in  its  degrees  of  severity,  itl 
is  not  possible  to  do  moro  than  indicate  the  nature  of  tbfti 
treatment  wliich  may  be  followed,  as  every  special  case  must  t*T 
prescribed  for  and  treated  by  its  own  special  indicationa^  and  J 
with  a  due  regard  to  the  nature  of  the  prevailing  epidemia  I 

The  extent  to  which  blood-letting  can  be  c-arried,  as  recom- 
mended by  Drs.  Irving  and  Carton  and  Mr.  Goodison,  will 
depend  on  the  constitution  of  the  patient,  the  tjrpe  of  the  feves 
the  season,  the  climate,  its  immediate  effect,  and  whether  th^ 
prevailing  epidemic  is  of  such  a  kind  as  to  he  benefited  by  bio 
letting.  From  the  testimony  of  Dr,  Hennen  as  to  Corfti.  Mr. 
Muir  as  to  Cephalonia,  Mr,  Goodison  as  to  Zante,  and  Mr.  Bttv) 
as  to  Sierra  Leone,  those  who  have  long  resided  in  these  phu< 
do  not  bear  blood-letting  so  well  as  strangers  from  colder 
more  temperate  regions.  Wlien  blood-letting  is  beneficial,  its 
effect  is  in  general  to  almte  remarkably  the  pain,  throbbing,  an^^ 
rxmstriction  of  the  head,  and  the  pain  of  the  oibits,  to  reliei^H 
epigastric  oppression  and  tenderness,  to  render  the  pulse  dower, 
less  tense  and  oppressed,  and  to  render  the  motion  of  the  U||^J 
more  free  and  less  embarrassed.  In  some  instances  in  l^^m 
delirium  is  urgent,  leeches  applied  to  the  occipital  region  are  of 
the  greatest  benefit 

Local  depletion  over  the  epigastric  region  is  often  of  gresi 
service,  and  enables  the  stomach  to  retain  fluids  and  medicinal 
Purgatives  are  indicated  to  unload  the  alimentary  cand^  an^f 
to  reUeve  the  congestion  of  the  visceral  blood-vesaela  The  for^| 
most  useful  is  the  compound  powder  of  jalap,  with  calomel,  giva^f 
in  a  bolus,  and  followed  by  three  or  four  ounces  of  infusioa  ^H 
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senna*  Sometimes  ordinarj'^  doses  of  pui'gativea  have  little  effect 
till  the  local  depletion  has  l»een  effected  over  the  region  of  the 
stomach;  and  it  is  also  a  good  plan  to  change  the  purgative 
from  time  to  tune. 

In  eveiy  form  and  variety  of  the  fever  one  of  the  most 
important  guides  in  the  treatment  is  to  be  derived  from  the 
nature  of  the  pTCvailing  disea^,  whether  endemic  or  epidemic. 
Too  much  attention  cannot  be  given  to  every  means  of  knowing 
the  type  of  the  epidemic  fever,  whether  stJwnic  or  asthenic,  and 
to  study  each  individual  ease  in  relation  to  the  prevailing  type. 
First,  the  dmution  of  the  ^agt  of  the  fever  must  be  ascerfcaitied, 
— i  e.,  whether  it  he  of  some  hours'  or  of  aome  days*  duration, 
and  whether,  when  the  practitioner  sees  the  patient  for  the  first 
time,  the  actually  existing  paroxysm  is  at  its  accession  or  its 
deeline.  It  is  known  by  experience  that  the  means  of  treatment 
which  would  be  salutary  during  the  first  few  days  cannot  be 
used  later  to  the  same  effect  and  in  the  same  amount.  Tliere  is 
less  tolerance  of  remedies,  and  their  effects  are  less  therapeutic. 
Again,  it  18  also  known  tliat  the  means  which  would  arrest  fever 
and  save  life,  if  applied  at  the  accession  of  the  paroxysm,  would 
induce  a  dangerous  collapse,  or  even  destroy  life,  if  applied  at  the 
stage  of  its  declinej  or  towards  ita  termination. 

The  various  therapeutic  agents  which  have  been  employed  with 
various  degrees  of  success  in  the  treatment  of  remittent  fevers 
are — erneties,  the  ^ivarm  balky  tepid  and  eoJd  affamonSj  mid 
drinks,  blood^lettingt  purgatit^es,  diaphoretics,  mercJir}/,  quinine 
or  barky  arsenic,  wme,  and  opium.  A  review  of  the  prominent 
modes  of  treatment  of  remittent  fever,  by  the  most  eminent  of 
British  army  surgeons,  has  led  Sir  Kanald  Martin  to  make  the 
following  general  remark: — namely,  that  a  disease  bo  varying  in 
its  nature,  so  general  and  complicated  in  its  influence  on  the 
system,  is  not  to  be  justly  treated  by  one  remedy.  Bark  and 
calomel,  each  a  remedy  of  great  power,  will  nevertheless  not 
succeed  in  the  cure  of  fever,  if  used  exclusively;  and  bo  it  is  with 
the  most  powerful  of  all  means,  blood-letting.  Each  remedy 
must  therefore  have  its  proper  place  in  the  treatment 

The  first  and  most  invmediate  oiyject  of  trmtment  is  to  reduce 
tite  forc^  and  fretpiency  of  arterial  action  during  the  paro^sm* 
If  the  patient  be  seen  in  the  forenoon  of  the  first,  second,  or 
third  paroxysm  of  an  ordinaiy  remittent  fever,  of  dhenic  type^ 
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and  if  lie  is  of  a  sound  constitution  and  not  bejoiid  miJiUe  Me, 
liloorj-letting  fj*om  the  arm,  wliile  the  patient  is  in  the  ret-ninb^Qt 
posturCj  should  he  pntctised  to  the  extent  of  relieving  the  sufltriT 
from  pnBcordial  oppression,  from  vLscend  fullness  and  congestion^ 
or  from  the  intensity  of  the  headache,  whichever  may  predomi- 
nata  The  quantity  of  blood  to  be  taken  is  to  Ix*  regelated  hj 
the  effects  produced,  and  not  by  any  arbitrary  measure  in  outios 
Evidence  of  I'elief  from  visceml  congestion  ia  obtained  ftum  tbe 
fullomng  indications: — ^namely,  reduced  force  and  fretiueiifToftlii' 
pnlsse,  reduction  of  morbid  temperature,  and  gentle  relaxati*3ii  uf 
the  skin.  TIub  iielaxation  of  the  skin  ought  not  to  proceed  i^) 
j^weating,  with  further  symptoms  of  depression  of  the  vital  powofx 
If  it  should  do  so  from  untoward  circumstances,  from  hall'  a  grain 
to  a  grain  of  opium,  or  from  fifteen  to  twenty  drops  of  laudaaurn, 
with  lis  many  of  cliloric  ether,  should  be  administered,  the  objects 
of  the  admiuisti'ation  of  either  of  these  medicines  l>eing  to  iufluetiti? 
and  soothe  the  heart's  action,  and  to  allay  g^istric  or  iutestiiittl 
irritixtion;  and  it  is  only  in  cases  of  depre&'^iou  tliat  opium  is  U* 
be  administered  thus  early  in  the  treatment  of  the  fever. 

One  general  blood-letting  will  generally  be  found  gulBciBiit  t) 
relieve  the  patient  from  abdominal  or  cerehial  oppression;  imJ 
it  will  further  have  the  etfect  of  sunplitying  imd  rendering  uiotI 
efficient  all  tho  suljise(|uent  m«?ans  of  cure.  Within  an  hour  aftci 
the  bleeduig,  a  duse  of  calinnd,  with  mm-pmrnd  e^itiet  of  cotf}- 
eynth  and  Jamm^  jjou'di^r,  should  be  given,  followed  in  i 
^liourB  by  a  powerful  cathartic,  such  as  hi  fusion  of  mnna  vn\ 
mJphai^  of  magnema.  After  the  free  action  of  these  r^medii 
some  degree  of  remission  will  be  obtained  in  the  afteniooo,  an 
the  patient  should  be  directed  to  take  at  bedtime  from  tbre€ 
five  or  six  grains  of  calomel  vrith  four  of  Jamm's  poimler^  if  tl 
skin  be  dry;  and  during  the  past  eight  or  ten  hours  he  iimy  ha 
the  free  use  of  cooling  drinks.  On  the  early  morning  visit  u(  i 
ibllowing  day  the  remission  will  probably  be  more  complete,  win 
the  sulphate  of  quinia  alone,  or  in  combin;ition  with  the  {>ut^: 
mixtuiB,  should  1)6  freely  and  repeatedly  adtninistei^l 
Riinald  Martin  recommends  that  it  be  given  uith  the  pui^ti 
mixture.  By  the  forenoon  the  paroxysm  may  again  recur  in  a 
milder  degree,  though  to  such  an  extent  m  to  demand  the  Ap| 
cation  of  leecbes  to  the  epigastric  region,  if  any  oppressic^n 
uneaaine^  exist  there,  or  behind  the  ears  if  headadie  |)erbist. 
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mixture  composed  o{  antimonml  wine^  with  the  acetaie  or  nitmie 
wM  inAasli,  bIiouM  be  given  every  two  hours,  eo  as  to  soften  the 
Hdn  and  detenuine  increased  aution  of  the  kidneya  By  these 
measures  the  daily  decline  of  the  disease  is  seen,  and  consequently 
there  is  a  daily  diminishing  occfision  for  the  use  of  ac^tive  measures 
^  cure,  till,  towards  the  Hfth,  sixth,  or  ninth  day,  convalescence  is 
Hpiiljlished 

If,  however,  remitteat  fever  hai?  existed  unrestniincd  for  several 
days,  and  the  patient  Ijaa  not  been  seen  tilt  the  accession  of  the 
third  or  fourtii  paroxysm,  or  even  later,  a  genenil  lilood-letting 
is  still  the  priucipal  means  of  saving  life,  provided  the  geneml 
j^fOUMrs  of  Ike  constUuiion  reTiiain  uninjured;  and  it  is  to  be 
followed  by  cfilomel,  purgatives,  and  quinine,  in  the  manner 
already  indicated. 

If  the  paroxysms  have  Ijeeome  indistinct^  running  into  each 
other,  with  brief  or  ill-defined  intervals,  while  abdominal  or 
cerebral  complications  arise,  as  indicated  by  epigtistric  fullness, 
or  by  approiicbing  .stupor  or  delirium,  hhml-hHuif/  may  even  now 
constitute  the  principal  means  to  save  life;  but  the  blood  mud 
be  still  mwre  gradually  alMratied  than  before,  whether  genei^ally 
or  locally.  Genendly  speaking,  it  is  to  be  done  by  leeches,  at  the 
accession  of  the  paroxysm.  Aniimofiiahi  are  also  to  be  used; 
cold  must  be  applied  to  the  shaved  head;  and  while  sinapisms 
and  bJisters  miij^t  also  lie  applied,  on  the  influence  of  calomel 
chief  reliance  is  to  be  pkced,  and  the  very  first  dawn  of  remission 
is  to  be  seized  upon  to  give  quinine.  We  are  not,  in  such  cases, 
to  wait  for  a  clean  tongue,  the  absence  of  heat  of  skin^  or  local 
complication.  It  must  l^e  given  every  three  or  four  hours,  with 
an  oceaslonal  mUd  aperient  in  the  intervals,  until  the  dangerous 
symptoms  shall  have  yiekled — a  result  often  observed  to  he 
coincident  with  the  manifestations  of  the  mercurial  influence. 
Dangerous  symptoms,  such  a^  those  just  noticed,  will  sometimes 
rise  suddenly,  wltliout  any  loss  of  time  on  the  part  of  the  medical 
attendant,  or  neglect  in  treatment  If  such  symptoms  are  asso- 
ciated with  yellowness  of  the  skin,  in  persons  broken  in  health  or 
of  feeble  constitution,  or  of  dissipated  habits  of  life,  or  who  may 
have  undergone  much  mental  distresSj  the  chances  of  a  fatal  ter- 
mination are  imminent 

When  the  spleen  is  enlarged,  mercury  is  not  to  be  used  in  the 
treatment  of  the  fever;  and  blood-letting,  either  general  or  local, 
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is  not  borne  well.     The  blood  b  chang^  in  such  eases;  it  i«  IJH 
or  less  dissolved,  and  a  general  cachexia  prevails. 

The  period  of  convaleseeuce  demands  no  less  (ireful  atteotian 
on  the  part  of  the  naedieal  attendant,  especiaUy  as  to  diet  and  t 
timely  removal  from  all  malarious  influences,  by  a  voyage  to  sea 
or  a  change  of  climate.  It  is  to  the  mismanagement  of  con- 
valesoencei  and  a  too  early  discharge  fi^jm  hospital  principalh'i 
that  we  roust  refer  the  numerous  and  fatal  relapses  in  the  feveii 
and  dysenteries  of  our  seamen  and  soldiers  (Mabtin). 

Eegarding  the  method  of  treatment  just  described,  my  fri^J^J 
and  colleague.  Professor  Maclean,  writes  me  in  the  followmg 
terms: — 

*^I  have  heeu  led,"  he  remai-ka,  '^to  take  a  view  of  the  treatment  of 
inalarial  fevers  genemlly,  tmd  remitteut  fever  in  particular,  differing  froBi 
that  laid  down  by  mmiy  authors.  It  appeal's  to  me  that  the  boksIK^i 
antiphlogistic  treatment,  m>  much  insisted  on  by  many  writtTs,  is  baflfd 
on  the  belief  that  the  phenomena  observed  in  a  case  of  remittent  fever 
are  consequent  on  a  procaas  of  inflimnnation.  It  ia  only  on  such  a  \m^ 
that  antiphlogistic  treataient  can  be  justi^ed* 

"During  the  exacerhation  of  a  remittent  fever  there  is  violent  dtstiirbanot 
both  of  the  vascular  and  nervotts  system  a.  Almost  every  organ  ^  slm* 
every  function  suffers, — the  gaatric  intestinal  memhmne  is  affected, 
liver  and  spleen  suffer,  the  brain  ia  involved,  for  rending  headache 
delirium  are  often  present.  Is  it  rational  to  suppose  that  an  iniam- 
matoiy  procegd  can  be  going  on  at  one  and  the  same  time  in  all  tb 
various  organs]  Bo  the  appearances  obaervt-d  post  vu^^tem  give  ai 
Buppoit  to  anch  a  doctriue?  If  not,  on  what  principle  can  ©poliative 
treatment  be  jtiatifiedl  Is  it  not  rather  the  case  that  thm  terrible  dk^ 
turban ce  of  so  nmny  organs  is  due  to  the  presence  in  the  blood  of  a 
subtle  iKjisQii  acting  on  them  all?  If  so,  surely  the  gtiitling  principle 
iif  the  physician  in  his  treatment  should  be  to  counteract  this  poi^son^  t^_ 
neutralize  it,  or  to  expel  it  from  the  syBtem,  and  so  to  prevent  a  recuj^f 
renoe  of  the  exacerbation.  This  is  the  principle  on  which  I  have  long 
aeted,  and  I  am  satisged  that  it  is  at  once  a  safe  and  successful  one, 
quinine  we  have  such  an  antidote — a  therapeutic  agent  of  unri 
efficacy,  which,  if  skilfully  used,  will  rarely  disappoint  the  expectntioi 
of  the  practitioner* 

*Mt  is  always,  of  course,  advisable  to  have  the  boweb  tboronghl 
evacuated;  and  if  the  patient  is  seen  wh^  his  stomach  is  loaded,  i 
well  to  evacuate  its  contents  by  an  emetic.     In  ardent  remittents*  how- 
ever, there  is  generally  little  call  for  thifi,  as  obstinate  vomiting  is  aUnoefl 


lanQe^i 
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alwajs  a  troublesome  ajiuptom,      Thia  done,  the  period  of  remission 

muafc  be  watched  foi\  and,  the  moment  it  arriven,  quinine  in  a  fidl  tiose 

shotild  be  given — not  le»9  than  fifteen  grahu  in  the  case  of  an  adttlL     If 

the  irritability  of  stomach  be  so  urgent  that  the  i-emedy  is  itgected, 

while  meaaui'es  must  be  adopted  to  allay  it — such,  for  example,  aa  alkaline 

remedies  in  combination  with   hydrocyanic  acid,  turpentine  stupes,  or 

even  a  blister  to  the  epigastrium — time — precious  time — ^sbould  not  be 

lost     Quinine  should  be  given  %  the  rectum  in  a  full  and  effkieni  dose. 

By  mouth  or  by  rectum,  or  by  both,  quinine,  in  quantity  sufficient  to 

induce  some  of  the  symptoms  of  aatu ration  (cmchoniam),  should  be  given 

before  the  time  of  exf>ected  exaeerbation.     According  to  my  judgment 

and  experienee,  it  is  bad  practice  to  withhold  quinine  until  an  impression 

has  been  made  on  the  force  and  frequency  of  the  heart's  action,  from 

fear  of  increasing  headache,  causing  congestion  of  organs,  or  the  lika 

An  Impression  on  the  force  and  frequency  of  the  heart's  action  is  beat 

attained  by  arresifting  the  paroxysm;    and  this  is  done  most  quickly, 

Kimpiy,  and  effectively  by  the  early  administration  of  quinina     I  have 

over  and  over  again  bad  patients  brought  to  mo  from  the  malarial 

quartecB  of  the  city  of  Hyderabad,  in  whom  it  was  impossible  to  dis* 

tingtusb  any  period  of  remjs;:iion — the  tongue  black  and  dry,  aordes  on 

the  teethj  the  skin  hot  and  parched,  tlie  pulse  enormously  quick,  the 

intelligence  feeble  or  gone — all  pointiug  to  a  system  so  charged  with 

malarial  poison  as  to'be  well-nigh  overwhelmed.     In  such  eases  quinine, 

with    concentrated   beef-tea  and  bi-audy,  are  urgently  called   for,  and 

should  be  administered  freely ;  and  it  is  astonishing  how  men,  by  such 

measures,  are  often  snatched  from  impending  deatk     I  have  seen  in  a 

few  hours  consciousuess  return,  a  striking  reduction  in  temperature,  in 

the  frequency  of  the  pulse,  with  a  remarkable  accession  of  force  and 

volume,  follow  the  treatment  indicated  above.     I  do  not  advise,  and 

never  used  quinine  in  the  heroic  doses  advised  by  some.     I  have  never 

exc^eeded  a  3;  but  within  such  reasonable  limits  I  have  never  seen  it 

aggtavate  headache.     On  the  contrary,  I  believe  that  in  remittent  fever — 

in  fact^  in  all  forms  of  malarial  fever  with  wluch  I  am  acquainted — I 

believe  quinine  to  be  a  powerful  remedy  in  quieting  the  tumultuous 

aetion  of  the  circulation  disturbed  by   the  presence  of  this  terrestrial 

poison.     For  some  yeai^  past  Warburgb*s  tincture  has  been  much  used 

in  the  ti*eatment  of  malarial  fevers  in  Southern  India.     It  is  a  secret 

remedy,  and  therefore  open  to  the  objections  very  properly  urged  again st 

all  such  remedies.     It  u  nnderstood  that  quinine  enters  largely  into  this 

remedy,  and  I  do  not  doubt  it     Be  this  as  it  may,  I  have  given  this 

*tinctttre'  a  fair  trial  in  some  of  the  gravest  forms  of  malarial  fever,  atid 

il  has  also  been  ejctensively  used  by  some  of  the  most  experienced  officers 

■|the  Madras  army;  and  I  do  not  hesitate  to  say  that  I  think  it  a 
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valuable  remedy.     I  have  known  it  arrest  at  once  some  of  the  severest 
CJisos  of  remittent  fever,  no  exacerbation  apiK^ring  after  the  second  dose. 
It  almo»t  invariably  acts  as  a  jK)wcrful  diaphoretic — the  most  powerful 
with  which  I  am  acquaintc(L     I  have  seen  patients,  under  the  influeuce 
of  this  i-emedy,  satm-ate  not  only  the  bed-clotlies  but  the  very  mattress, 
the  patient's  room  and  his  person  for  days  after  giving  out  a  strong  odour 
of  the  medicint*.     For  this  reason  it  requires  to  be  used  with  extreme 
caution,  if  at  all,  in  the  adynamic  form  of  the  disease.     In  urgent  cases 
I  follow  the  practice  of  the  American  physiciana     I  do  not  wait  for  a 
remission,  but  give  quinine  at  once;  and  in  all  I  am  conservative  of  the 
jNitient's  strength.     I  have  seen  violent  delirium  follow  free  leeching  of 
the  t({m[>les,  and  over  and  over  again  seen  extreme  and  dangerous  pros- 
tration follow  depUitive  treatment,  and  that  in  cases  where  the  violence 
of  the  distnrbtmce  iiidicati^d  power;    but  these  signs  of  power  in  the 
system  are  often  most  delusive,  and,  if  combated  by  de}>ressing  raeasares, 
we  must  Ik*  pn'|Mired  for  sudden  signs  of  collai)se.     Against  the  system  of 
tivating  this  fever  by  saturating  the  system  with  mercury  I  enter  my 
strenuous  protest.     I  know  nc»thing  more  deplorable  than  the  condition 
of  a  patient  whoso   constitution,  already  depressed  by  the  presence  of 
malaria,  is  further  ssitumted  by  another  poison  which  acts  as  a  {loweiful 
ally  of  the  fii-st.'* 

In  the  asthenic  form  of  remittent  fever,  such  as  that  so  well 
(Icscribed  by  Dr.  Murchirion  as  prevailing  in  Burtnah,  it  \&  neces- 
.sary   to   cxcrciso  great  caution  in  depletion.     All  the  cases  be 
relates  which  ha<l  been  freely  bled  exhibited  the  most  aggravated 
typhoid  sym[)tom8,  and  most  of  them  died.     Even  in  the  instance 
of  young  and  robu.st  recruits,  low  adynamic  typhoid  symptoms 
weixi  sure  to  super\'ene  in  a  short  time  aft^r  blood-lotting;  and, 
even  although  it  gave  temporary  relief,  it  was  certain  to  aggra- 
vate, if  not  to  induce,  the  subsequent  typhoid  condition.    If  the 
headache  is  very  severe  and  the  pulse  full,  a  few  leeches  may  be 
applied  to  the  temples  at  the  commencement  of  the  attack;  but 
if   the  hair  be  cut  short,  or  shaved  off  the  scalp,  cold  lotions 
applied  to  the  head,  or  the  cold  douche  kept  up  for  ten  minutes 
at  a  time,  gives  great  relief,  and  is  the  preferable  remedy  (MuR- 
OHISOK).     As  soon  as  possible  after  the  commencement  of  the 
'''8m  the  bowels  should  be  cleaned  out  with  a  pui^tive  of 
uid  compound  jalap  powder;  or  by  colocynth^  antimonisl 
^omeL    If  typhoid  symptoms  betray  themselves, 
18  wine  and  brandy,  must  be  given;  but,  as 
iTj  "  quinine  is  undoubtedly  the  sheetranchor/' 
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and  it  is  best  given,  as  in  the  former  fever,  in  one  large  dose  of 
twenty  grains  at  the  very  commencement  of  a  remission. 

Relative  Mortality  of  Remittknt  Fever  at  the  Foreign  Stations  of  the 
British  Army,  by  Sir  Alexander  Tulloch. 


STATIONS. 


Windward  and  Lee-  > 

ward  command,    / 

Jamaica, 

Gibraltar, 

Malta, 

Ionian  Islands, 

Bermudas, 

Nova   Scotia    and  ) 
New  Brunswick,   j 

Canada, 

Western  Africa, 

Cape  of  Good  Hope.... 

St  Helena, 

Mauritius, 

Ceylon, 

Tenasserim  Provinces, 

Madras, 

Ben^ 

Bombay, 


Period  of 
Obaerration. 


20 

20 

19 

20 
20 

20 

20 

20 

18 

19 

9 

19 

20 

10 

5 

5 

5 


years. 


Aggregate 
Strength. 


86661 
51567 


40826 
70293 

11721 

46442 

64280 

1843 

22714 

8973 

30515 

42978 

6818 

31627 

38136 

17612 


Number  Attacked. 

Died. 

17799 

1966 

38393 

5114 

y.<. 

314 

28 

1522 

423 

384 

16 

6934 

623 

|-,.e 

19 

6 

277 

101 

15 

— 

294 

18 

1601 

739 

15 

1 

25 

1 

6 

1 

4643 

868 

594 

22 

1139 

54 

1311 

89 

2854 

114 

Proportion 
of  DeathH  to 
Admistdons. 


lin    9 

1  „  8 
1  „  11 
1  „    3| 

1  „  24  I 

1  „  11  I 

1  „    3  ; 

1  „     2}  ; 

1  „  15  I 

1  „  16  I 

1  ,.  15  I 

1  „  25  i 

1  „    6  • 

1  .,     5i  i 

1  „  27  . 
1  „21 

I  »  i-^i  . 

1  ,,  25  , 


MALARIOUS  YELLOW  FEVER— i^eim  Icterodes  Remittens, 

Definition. — Febrile  phenomena  due  to  Tnalaria,  in  which  the 
eocacerhation  and  remission  are  so  connected  that  the  fever 
resembles  a  continued  fever,  and  is  characterized  by  great 
intensity  of  Jteadache,  yellowness  of  the  skin,  and  black  vomit 
(Copland,  Dickenson,  Boott);  but  in  which  the  serine  is  not 
suppressed,  and  continues  free  from  blood  or  albumen. 

Pathology. — It  immediately  results  from  the  history  of  yellow 
fever,  that  in  its  malarious  form  it  is  the  product  of  the  coasts  of 
the  West  India  Islands,  the  American  equinoctial  continents, 
several  districts  in  Spain,  and  the  west  coa^st  of  Africa.  All  over 
the  Caribbean  Sea  the  disease  takes  place  sporadically,  or  in 
insulated  cases  every  season,  more  or  less  numerous,  according  to 
the  subjects  and  the  number  of  new  visitors,  and  there  never  is 
a  season  in  which  a  few  cases  do  not  occur.    .  At  Vera   Cruz, 


*  y.  f..  Yellow  fever  prevalent 
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Ilavaima,  and  other  towns  on  the  Spanish  Main,  malarioos  yellow 
fever  invariably  attacks  Europeans  or  Canadians  who  may  land 
there  between  the    months  of  May  or  June   and   October  or 
November;  but  so  long  as  such  cases  continue  few,  isolated,  and 
sporadic,  they  attract  no  attention,  and  the  disease  is  not  heard 
of  in  ordinary  years.     It  seems  to  prevail,  for  the  most  part^  in 
towns  situated  on  the  sea  or  river  coasts  of  alluvial  countries  in 
warm  climates;  and  that,  while  the  banks  of  these  rivers  or  seas 
arc    liable    to  occtisional  alternate  periods  of    inundation  and 
drying  up,  the  fluctuations  of  the  tides,  co-operating  with  these, 
contribute  ]>owcrfully,  under  intense  solar  heat  and  a  windlen 
atmosphere,  to  render  the  towns  along  the  shores  of  such  dislncts 
the  seat  of  malarious  yellow  fever.     "  While  ague  is  the  offipring 
of  the  marsh  or  its  margins,  and  remittent  is  the  eifect  of  a  more 
concentratod  form  of  the  same  exhalation  from  some  moist  sur&oe 
in  the  i>nH.vss  of  solar  desiccation,  the  malarious  form  of  yellow 
fever  apiK»ars  to  V»e  the  proiluct  of  that  state  of  the  atmosphere 
which  takes  plain}  iifter  a  long  continuance  of  solar  heat,  with 
little  or  no  wind,  in  those  |K>ints  chiefly  where  the  atmosphere  of 
the  sea  and  that  of  the  land  are  in  constant  communicatioD  and 
intorchaui^e.     It   is,  indecil,  a  remarkable  fact  that  the  intense 
fonn  of  remittent  fever  which  has  been  distinguished  as  malarious 
yellow  fcvt-r.  and  S4>metimes  as  *  bilious  remittent  of  malignant 
ty{K^/  is  rather  nire  in  the  interior  of  countries,  and  is  seldom 
f  »UTid   in   towns,  situate  on  rivers,  higher  than    the   influx  of 
the  tide.     T\\o  fevers  which  appear  in  these  situations  are  more 
of  the   usual   rtmittent   character;  and   in    the   interior  of  the 
Amerii'An  c\Mitinvnt  there  is  little  doubt  that  the  faite  fever  repre- 
^ent*  the  malarious  t/'lloic  ftvir  of  the  coasta     Even  in  Europe, 
whiio  tin-  towns  on  the  sea-coast  and  on  rivers  were  labouring 
u:;,ior   the  mAlario»as  yellow  fever,  the  sickliness  in  the  interior 
A;-:>n\u  !u-xi  mom-  to  that  of  the  remittent  or  remittent  continuous 
ty:v      >.'R.vit;iF. .     For  this  reaik>n  the  term  /i/o?u/,  as  well  as 
.  •/  .3 : '.  is  u^isi  to  'iesi^ate  this  class  of  fevers. 

Tr.v  ^:.  :v:i::o  tMn;:::::ia  under  which  the  malaria  give  rise  to 
:  .<  :'  t:.*.  •  yoU.'W  tVver  i^iLAt  be  referred, — ^^I.)  To  thennometric 
:  *.;.xrA:-:rt  ^f  the  air;  ±  To  the  state  of  the  atmosphere  as 
:  .".;:-:.:>  vf  i*-:r.is  an  i  ek-otrioity:  '3."  Local  peculiarities  of 
s -.rr.i.v  :-.*ri.i<iy  rv!Vrrt\i  to:  .4.  Constitutional  susceptibility,  and 
V r.  w .;.  ,;  :  \r:::.er  of  nuksses  of  peopla 
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That  intense  sokr  heat  contributes  greatly  to  the  development 
of  the  yellow  foiin  of  makrioua  fever,  is  shown  by  the  situations 
of  those  parts  where  it  is  peculiarly  endemic,  in  relatiou  to  the 
prevailing  temperatm^e.  Thus,  it  is  found  to  prevail  chiefly  In 
places  situated  in  the  eaBtern  regions  between  10"  of  south  lati- 
tude and  42''  of  north  latitude.  On  tlie  continent  of  Europe  it 
has  generally  prevailed  in  places  situated  between  the  36°  and  38^ 
north  latitude,  and  has  never  gone  farther  north  than  Barcelona 
on  land,  or  in  latitude  48*"  north  on  the  sea.  That  it  has  gone 
farther  north,  it  has  been  alleged,  hut  the  authenticity  of  the 
statement  is  doubted.  In  these  northern  latitudes  it  ia  also 
observed  that  the  malaria  of  yellciw  fever  cannot  ptiss  over  a 
thousand  yards  of  water  without  being  deprived  of  its  power. 

The  following  observation  was  made  by  Sir  John  Pringle  on 
the  feveiB  of  Walcheren  and  South  Beveland  in  1747 : — 

**  These  epidemic  fevers,  by  reason  of  the  great  heats  of  tlie  seaaon,  not 
on]^  heg^n  more  early  thaa  usual,  but  were  fully  as  fatal  to  the  uativ^a 
as  to  u&  But  Commodore  Mitcliell*8  «quatlroa,  which  lay  all  this  time 
at  anchor  in  the  channel  between  Bouth  Beveland  and  WalchcTcn,  in 
both  of  which  places  the  distempers  ragetlj  was  neither  afflicted  with 
fever  nor  flux,  but  amid  all  that  sickness  eojojed  perfect  health^a 
proof,"  he  says,  "  that  the  moist  and  ptitrid  air  of  the  marshes  was 
disfitpated  or  corrected  before  it  could  reach  them "  (Diseaaea  of  iiie 
Army  J  p,  58). 

The  very  same  observation  was  made  at  the  very  same  spot, 
fifty-two  years  afterward,  by  Sir  Gilbert  Blane  \— 

•*  I  had  J  in  the  coui-ae  of  this  service  (at  Walchereut  in  ISOQ),  an 
opportunity  of  observing  the  extent  to  which  the  noxious  exhalations 
extended,  which  was  found  to  he  less  than  I  helievt)  is  genendly  known* 
!Not  only  the  crews  of  the  shijjs  in  the  Eoad  of  Flushing  wei-e  entirely 
free  from  this  endemic^  but  also  the  guard  shifw  stationed  in  the  narrow 
channel  between  this  islaud  and  South  Beveland,  The  width  of  thia 
chaiinel  is  about  six  thousand  feet;  and  although  some  of  the  ships  lay 
much  nearer  to  the  one  shore  than  the  other,  there  was  no  instance  of 
any  of  their  oflScers  or  crew  being  taken  ill  with  the  same  disorder  as 
that  with  which  the  troops  on  shore  were  affected"  {Med.-Chir,  Tram., 
ToL  ill.,  p*  27)i 

It  is  now  also  generally  believed  that  the  malarious  form  of 
yellow  fever   cannot  exist  except  in  places  where  the  average 
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rnngc  of  temix^rature  is  high  throughout  a  considerable  part  of 
the  year;  and  for  this  reaKoii  it  in  believed  that  it  will  not  l.ieconie 
a  disease  of  this  country.  Sir  Gill:)ert  Blane  a^»8erted  that  it 
never  appciired  either  in  tropical  climates  or  in  the  temiier.ite 
hititudes,  unh;ss  when  the  atmosiiheric  heat  has  been  for  soiut 
time  steadily  at  or  alK)ve  80^  Fahr.,  '2V  of  Reaumur,  or  26  ()7°  Cent; 
according  to  Humboldt,  75*^  of  Fahr.,  or  24°  Cent;  and  according 
to  Mattliei,  T^'' Fahr.,  or  more.  The  disease  is  also  found  not 
U)  ]>rc;vail  in  mountainous  situations.  According  to  Humboldt  it 
lias  neviT  ascended  to  3,044  feet  above  the  level  of  the  sea,  and 
according  to  Sir  Ranald  Martin,  never  above  2,500  feet;  and  below 
the  former  limit  the  Mexican  oaks  do  not  flourish,  showing  Uiat 
the  constant  avemge  temperature  below  this  is  of  a  tropical 
chanicter.  In  Jamaica,  according  to  Dr.  Craigie,  it  rarely  ascen«Ls 
l,(iO()  feet  ahove  the  level  of  tlie  sea  (Dr.  Lawson's  in.stanee  of  the 
outbreak  at  Newcastle  Ixdng  considered  an  instiince  of  "sjiecitic 
yellow  fever").  "  In  Jamaica  the  medium  tem[>emture  of  SpanuJi 
Town  in  the  hottest  months  is  about  85°  Fahr,  or  between  83' 
and  S.")"*;  and  in  Kingston  it  is  much  the  same,  ranging  fmm  8j* 
to  90^  an<l  rarely  falling  below  80°  from  May  to  the  end  of 
Sept.'ndKT.  At  tlie  more  elevated  jwirts,  however,  the  teinj»erd- 
ture  diminishes,  being  only  alxnit  70°  at  St<mcy  Hill,  elevate*! 
alMiut  1,:U)0  feet;  at  Cold  Spring,  4,200  feet  alxive  the  level  of 
the  sea,  only  (JO' ;  and  at  the  summit  of  the  Blue  Mountains, 
which  are  estimated  to  be  7,200  feet  above  the  level  of  the  sea, 
the  thermomt^ter  is  found  to  ninge  in  August  from  47"  at  sunrise 
U)  .').s'*  (HiNTKU)  at  noon  :  or  at  an  average  of  60°  (Moseley). 

At  Stoiiey  Hill,  the  lirst  of  these  phices,  yellow  fever  has 
st>metimes.  thougli  not  very  often,  displayed  its  epidemic  ximlentv 
in  a  very  bad  form. 

In  tlie  ishmd  of  Trinidad,  lu»wever,  the  ridge  liehiud  Port  i»f 
Spain,  which  is  a  lime>tt>ne  nx-k  elevated  1.500  feet  above  tbe 
K'vel  of  the  .sea,  has  Wen  liighly  productive  of  yellow  fever,  an  J 
has  cost  the  lives  of  many  men  in  attempting  its  clearing  ami 
f'Ttitieation. 

The  comjM»sition  of  the  soil  has  l^een  believed  to  exercise  st^me 
v«'!iNi»KniMe  iutiiieiKH>  on  the  pnxluction  of  malarious  yelL'W 
t'\er.  ih\  thi>  subject,  however,  the  facts  are  diso<.»rdant  Allu- 
\  :.il  >v^il>  an'  tlh»s<*  where  malarious  yellow  fevers  have  mostly 
i  Vs  \..;ioi.  as  ai  Grenada,  6t.  Domingo,  Xew  Orleans,  Philadelj»hia, 
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Kew  York,  Boston  ;  or  calcareous,  as  in  Jamaioa.  It  has  also  been 
observed  that  a  h€<ich,  bank,  quay,  or  wharf  is  the  plac^  where 
the  (liseiLse  first  makes  ita  appearance,  when  such  btiach,  bank, 
quay,  or  wharf  is  alternately  immersed  in  sea  water  and  expo^d 
to  the  drying  cflTecta  of  great  solar  heat.  The  drying  effects  of 
great  solar  heat  have  also  been  supposed  to  extricate  some 
deleterious  material  from  the  green  wood  of  new  ships  (Wil- 
son), and  also  from  forests  of  mangro%^es  (iNGiiAM,  Humboldt, 

WlLSti^). 

In  all  those  localities  where  the  disease  is  endemic  it  seems  to 
majiifest  a  decided  preference  fur  the  natives  of  the  colder  regions. 
Thus  the  British,  Germans,  Swedes,  Danes,  are  more  liable  to 
BUfler  than  Italians,  French,  or  S|,tamard8;  and  in  ordinaiy  years 
the  natives,  and  especially  the  coloured  |KjpuIation,  are  rarely 
licked. 

The  diagnosis  between  the  spe^^ifie  contagious  yellow  fever  and 
the  tnalariDus  fonu  of  yellow  fever  is  at  all  times  difficult;  and 
severe  marsh  fevers  in  certain  geogra|4iic^l  limits  have  a  clo8e 
resemblance  to  contagiuus  yellow  fever.  But  they  are  not  con- 
ta^ous,  and  urinary  and  blood  symptoms  do  not  occur  in  them. 
It  must  also  be  remembei'ed,  in  a;ccounting  for  ibi  origin  in  any 
CJise,  that  marsh  fevers  have  become  developed  weeks,  and  even 
moiitbs,  after  exposure  to  the  exciting  cause. 

With  regard  to  the  further  history  of  the  phenomena  and 
treatment  *if  this  form  of  fever,  the  reader  is  referred  again  to 
what  is  said  under  remittent  fever,  and  f^imply  stating  that  when 
an  observer  has  seen  only  the  milder  form  of  marnh  remittent 
fever,  and  is  then  suddenly  called  upon  to  witness  an  attack  oi 
malarious  yellow  fever,  he  may  well  behcve  that  the  affections 
are  entirely  distinct  But  after  a  time,  when  the  intermediate 
forms  have  been  more  closely  scrutinized,  it  is  found  that  at  no 
point  can  any  valid  line  of  deniaraition  be  drawn  between  tlie 
several  forms  of  these  malarious  fevers,  so  numerous  are  the  con- 
necting links  which  bind  them  to  each  other  (Alison,  Pakkes). 


Section  IV,^ — Mucous  Fevehs. 


"Tinder  this  heading  it  is  proposed  to  group  together  and  to 
consider  tlie  remaining  diseases  of  the  miamfiatic  oixier  which 
ai*e  to  be  noticed  in  this  text-book      These  are,^ — Influenza  ^ 
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Whtyr^hg-cofigh,    Dipldheria,    Croup,    D^eniery^    Diarrkaa, 
Cholera. 

These  diseases  are  all  attended  with  fever,  and  are  chaiaeierizied 
hy  irritations,  specific  lesions,  or  altered  functioos  of  some 
portion  of  the  mucous  membrane,  either  of  the  respinioiy  or 
alimentary  tracts. 

TSVLl  ESZA—Im/huMsiL 

Deflnition. — A  specific  febrile  disease,  intnriable  in  its  essential 
cluiracf eristics,  frequently  prevailing  as  an  epidemic^  attended 
with  lassitude  and  prostration  to  an  extreme  degree;  ehUlsani 
great  sensibility  to  cold  over  the  surface  of  the  skin^  the  eys 
injected  and  tewling  to  fill  wUh  tears,  the  nostrils  discharging  an 
Ojcrid  jfffid,  attended  with  fixed  an/l  intense  pain  in  the  head, 
motitly  frtniftd  over  the  eyes,  sometimes  aiso  attended  with  gitldi" 
nens;  night»<  sle^pyss,  with  delirium  or  lethargy;  cough  prevails, 
v:ith  yellow  exitecfoi^itlon,  most  troublesome  at  night,  and  tending 
greatly  to  in/:rcase  the  headache.  Fever  attends  the  disorder, 
smnetimsM  slight  and  sometimes  severe,  and  of  a  type  varying  in 
difftfrent  effidernic^f  and  localities.  The  sense  of  taste  is  generally 
greatly  di**ordered,  and  there  is  great  anxiety  and  oppression 
over  the  region  of  the  lieart, 

Hiitorical  Notice. — We  have  no  credible  accounts  of  the  exist- 
ence of  influenza  previous  to  the  tenth  century.  In  1311  it  was 
vcrj'  fabd  througliout  France.  In  1403  the  courts  of  law  in 
Paris  were  closed  on  account  of  the  deaths.  Towards  the  dose  of 
the  twelfth  and  thirteenth  centuries  it  was  observed  that  catarrh 
was  not  only  enrleniic  in  particular  districts,  but  that  it  occasion- 
ally spread  over  large  portions  of  country,  while  still  later,  in  the 
year  1557,  it  was  found  to  prevail  epidemically,  not  only  over 
the  wliole  of  Euroj»e,  but  even  over  the  whole  of  the  northern 
hemisphere,  ]>eginning  in  Asia  and  proceeding  westward  till  it 
t<jrrninated  in  America.  In  the  eighteenth  century,  having 
advanced  westward  till  it  reached  the  Elbe,  it  passed  over  the 
intermediate  countries  and  reached  England,  where  the  stream 
l»roke  into  two  branches,  the  one  crossing  the  Atlantic  to 
America,  while  the  other  retrograded  south-east  through  France, 
Spain,  and  Italy,  till  it  was  lost  in  the  Mediterranean — a  oomse 
similar  to  that  described  by  cholera. 

Influenza  has  occasionally  originated  as  far  eastward  as  India, 
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hut  mow  eomtncmly  it  has  broken  out  in  the  north  of  Europe,  as 
Moscow,  Warsaw,  or  Dresden*  It  seems  probable  that,  like  the 
poison  of  Cholera  Indica,  ita  spread  may  be  limited  to  a  small 
number  of  primary  foci;  for  we  find,  in  every  volume  of  tho 
(JalctiUa  TranMietioiWj  accounts  of  some  catarrhal  fever  spreatling 
for  a  season  along  the  banks  of  some  principal  river,  and  then 
ambaiding;  so  that  it  is  e\ndently  only  occasionally  and  at  long 
intervala  ermtle,  as  in  1729,  1743,  1775,  1782,  1831,  1833,  and 
1S3Z  The  iuHuenza,  therefore,  is  both  endemic  and  epidemic; 
and,  in  the  latter  case,  we  find  it,  at  least  in  Europe,  spreading 
from  east  to  west,  prevailing  in  the  depths  of  winter  as  well  as 
the  heights  of  summer,  lasting  nearly  the  same  space  of  time  in 
the  different  towns  and  cities  it  attacks,  or  from  four  to  six 
weeksj  affecting  contiguous  places  in  different  d^rees  and  at 
different  times. 

On  looking  to  the  habits  of  this  poison,  it  is  probable  that  its 
actions  are  not  limited  to  man;  for  in  most  years,  when  influenza 
has  been  epidemic^  a  similar  disease  hag  been  epizootic,  especially 
among  hoi^es  and  dogs,  as  in  the  years  1728,  1732,  and  1775.  It 
is  a  disease  of  extraordinary  rapidity  of  progress;  and  as  ita 
diffuaibility  is  great,  so  are  its  periods  of  recurrence  fiequent^ — 
those  cycles  of  ita  visitation  which  are  as  yet  Ijeyond  our  compre- 
bension  to  explain. 

Pathology. — A  specific  poison  is  believed  to  be  absorbed,  and 
to  infect  the  blood,  when,  after  a  given  period  of  latency,  it  pro- 
duces disordered  functions  of  the  great  nervous  centres,  causing 
great  general  depression,  exti^me  debility,  together  with  slight  or 
severe  remittent  fever.  The  specific  actions  of  this  poison  are  on 
the  mucous  membrane  of  the  eyes,  of  the  nose,  and  of  the  bronchi; 
in  a  smaller  number  of  cases  on  the  mucous  membrane  of  the 
fauces,  causing  sore  thrait;  and  in  a  still  smaller  ratio  on  the 
substance  of  the  lungs  and  on  the  pleura,  causing  inflammation 
of  those  organs.  In  most  instances  the  disorder  tenninates  in 
diarrhcBa.  These  different  pathological  phenomena  vary  in 
frequency  and  complexity  in  different  seasons  and  places. 

In  most  cases,  when  the  poison  is  of  sufficient  intensity  to 
produce  fever,  the  type  is  remittent  in  this  country,  with  exacer- 
bations in  the  evening.  Its  usual  duration  is  two,  tliree,  or  four 
days,  when  it  terminates  in  an  abundant  sweat,  and  which  not 
nnfirequently  leaves  great  debility  behind  it.     In  Germany  the 


.'tt  SPEaAL  PATHOLOGY — INFLUENZA. 

f-v.  r  is  *->nri»tim?s  intermittent  At  the  same  time,  however,  or, 
it  may  U\  pnx>*«lini:  or  succecilin^  the  fever,  the  patient  has  in 
;/>n*;nil  >Hien  st^izeil  with  a  sli;;ht  inflammation  of  the  ocular 
an«l  nciAil  momV»ranea.  f  »llowe«l  by  coryza,  or  the  seroas  dischai^ge 
of  a  o^nimitn  cM  or  catirrh:  and  this  inflammatioa  geoeralljr 
extenils  t>  the  l:irj"iix  ami  trachea,  or  to  the  lungSw 

Th»*  [>ntMiint)nia  «VT:npied  most  commonly  the  middle  and  lower 
1o}m?s.  and  only  rin>ly  the  .sunimibi  of  the  lungs.  Out  of  forty 
ca^os  i^lisenod  l»y  il.  Lsimlau,  the  inflammatioh  occupied  twenty- 
on»:>  timt?.s  Uith  liin;j^s,  eleven  times  the  right  lung,  and  eight 
tim»:*s  the  U-*ft.  The  fDfms  of  pneumonia  are  principally  serous 
intl:imm:ition  and  nd  hep;iti2:ition,  the  latter  occasionally  inter- 
s[K^t>«'d  with  a  (r\v  i>oints  of  pus.  Gluge  states  that  in  the  £ital 
iriL-if's   of   pntMimf»nia    ci»nntrte<l    with    influenza   he    has   foun«l 

♦  xu'latiitiis  in  tin*  lir»nrhia,  which  he  can  only  compare  to  the 
fiKo  iivnuhnuu*  *^(  i-rmp.  Siu.h  exmlations  were  seen  in  the 
htpatiz«?d  pi^rti«nj>  nf  th».*  luni;  as  white,  ebistic,  firm  cylinders 
fillini;  the  l)ri»n«hi:i.  fmrn  tin*  fmirth  or  fifth  divisions  of  these 
tul"'s,  into  ^u«•h  as  are  not  mun^  than  a  (|uarter  of  a  Une  in 
fliaiiieter.  Tli».*  inn«  r  niL-nihrano  of  the  bronchia  in  such  cases  was 
extnMni'ly  HMMened,  In  it  not  rwiftencil. 

Symptoms,  Course,  and  Complications. — ^Tlie  symptoms  of  influ- 
♦Tiza  as>iiiii»^  a  varitty  of  difll-rent  fonns.      Tluis,  catiirrh  often 

•  xi-ts  without  thf  fever,  and,  in  a  siimllcr  number  of  caaes, 
th»-  ffVtT  witlbHit  the  csitarrh.  Si.'vere  ner\'ous  depression. 
jTi'-^tnition,  anxit.-ty,  and  pra?conH.al  oppression,  were  frequently 
th»^  irMst  pr«»iiuii»!it  symptom.**,  while  in  other  instances  the 
brnn«hiMl  atii'iti'»n  alone  harassed  the  p<itiont 

The  di<ea<e  usu.illy  l»\L^ns  suAlenly  with  chilliness  and  shiver- 
iniT.  nijuilly  -^ijeceiMl.MJ  liy  an  iinnieiliate  and  e\ndent  impression 
ii;n>Ti  the  mueoiis  nienibnines  of  the  nose,  mouth,  frontal  sinuses, 
tnirhea,  and  bmnehial  tiiU-s,  to  a  greater  or  less  extent  General 
sorene-^s  aefoinj»nnirs  these  symptoms,  with  severe,  darting, 
neundu'ir  headaclies.  arhing  of  the  limlw,  listlessness,  great  mental 
de[>n'^>ion,  eompl.te  anort*xia.  and  an  extraordinary  weakness, 
whieli,  in  th»*  experience  of  Dr.  Parkes,  bore  a  close  ratio  to  the 
exttiit  (^f  the  pnhnonarj-  affection,  and  consequently  to  the 
s"v.  rity  '"f  the  dis«*:b*e.  Tliese  .symptoms  were  accomjianied  by 
f»v<  r.  >liirlitly  increased  towanls  evening.  Patients  were  nsuidly 
soLii  aliout  the  third  or  fourth  dny,  and  then  they  were  found 
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cooiplaiiitng  of  cough,  tigbtaoss  of  the  cheat,  of  pain  in  the  epigas* 
irium,  and  also  of  dy.spnoea.  The  face  was  flushed,  and  sometimea 
swollen,  the  ala^  of  the  nose  red,  the  lip  vesicnlated,  the  eyes 
streaming  with  coryza,  and  the  voice  altered  as  in  a  common  cold. 
Tlie  tongue  was  moist,  or  coated  witli  a  yellow  mucus,  and  taste 
was  vitiated,  the  skin  soft  and  witliout  morbid  heat,  the  pulse 
little  augmented  in  frequency.  But  although  each  of  the  par- 
ticular symptoms  mig!it  be  mild,  there  waft  a  languor,  debility, 
and  dejection  of  spirits  far  beyond  what  might  have  been 
expected,  and  almost  exceeding  that  of  common  continued  fever* 
These  symptoms  were,  in  many  instixnces,  long  in  subsiding.  Tlie 
average  duration  of  the  cases  in  the  epidemic  of  1847  (so  admir- 
ably  described  by  Di .  Peacock)  was  from  three  to  five  days  in  the 
miJd  forms,  and  from  seven  to  ten  in  the  more  severe. 

In  mild  cases  such  phenomena  constituted  the  whole  disease, 
and  the  patients  recovered  about  the  eighth  or  tenth  day,  after 
suffering  for  a  few  houra  from  sharp  diarrhtBa.  In  many 
iDstances,  however,  the  patient,  in  addition,  suffered  from  mild 
o?  severe  sore  throat;  or  cough  came  on,  and  continued  for  many 
weeka  In  a  few  cases  the  symptoms  were  of  a  more  aggravated 
character,  the  fever  being  more  marked,  the  pulse  accelerated,  the 
skin  hotter,  and  the  cough  more  troublesome ;  and  these  condi- 
tions have  often  been  followed  by  inflammation  of  the  lunga 

Tlie  pidmonary  compUeations  may  be  arranged  into  foui'  forms, 
— (IJ)  Capillary  bronchitis;  (2.)  Broncliitis  supervening  on  tuber- 
culous diMease  of  the  lungs;  (S.)  Bronchitis  with  disease  of  the 
lieart  or  aortsi;  (4.)  Pneumonia. 

wm  The  accession  of  capillary  bronchitis  is  indicated  by  the  chest 
^pmptoms  becoming  more  severe  and  the  cough  paroxysmal,  and 
the  dyspnoea  at  first  quite  dis]>roportionat©  to  the  cough  and 
to  the  physical  signs.  The  expectoration  is  scanty,  and  consists 
of  fitnall  yellowish  pelleta,  forming  tenacious  masses  of  a  peculiarly 
nodulated  form.  The  pulse  becomes  rapid  (120 — 140),  the 
tongoe  covered  with  a  white-Tjrown  fur,  and  prostration  is 
exirema  The  only  auscultatory  signs  are  roughness  of  the 
inspiratory  murmur,  with  occasional  sibltus,  and  slight  crepitation 
at  the  back.  There  is  soreness  and  contraction  of  the  chest,  but 
BO  acute  pain.  Crepitation,  unattended  by  dulness  on  percussion, 
soon  extends  over  a  greater  or  less  extent  of  both  lungs;  and  the 
dyspnoea  speedily  becomes  so  intense  as  to  prevent  the  patient 
YOL.  L  2n 
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from  lying  down,  the  lividity  of  the  Ups  and  face  increaaefit  md 
the  eyes  become  prominent  The  cough  is  now  vexy  frequent^ 
the  sputa  veiy  viscid,  of  a  greenish-yellow  colour,  without  air- 
beUs,  and  often  streaked  with  blood.  The  reapixatioiis  are 
quickened;  but  there  does  not  appear  to  be  any  uniform  con- 
nection between  the  extent  of  the  disease  and  the  diatorbed 
ratio  of  the  pulse  and  respiration  movements.  The  genenJ 
rule  is,  that  the  respirations  are  relatively  more  quickened 
than  the  pulse  (Peacock,  Parkes).  The  physical  signs  aooii 
become  modified  by  rapidly  developed  emphysema  of  the  lungn 
Generally,  it  may  be  said  that  the  capiUary  broTukUiB  of 
In  flue  ma  is  distinguished  from  pneumonia  by  the  greater 
severity  of  the  general  symptoms;  by  the  tendency  of  the  fine 
crepitation  of  the  early  stage  to  pass  into  subcrepitant  and 
mucous  rales,  rather  than  to  give  place  to  evidences  of  condenaa- 
tion,  and  by  the  |)eculiar  characters  of  the  cough,  which  is 
paroxysmal,  and  not  attended  by  pain;  and,  lastly,  by  the 
character  of  the  ex])ectoration,  which  consists  of  whitish  viscid 
pellets,  cohering  into  irregular  masses,  and  destitute  of  the  glaiiy 
adhesive  character,  russet  colour,  and  small  air-bubbles  of  paeo- 
monia  expectoration  (Peacock). 

Inflammation  of  the  substance  of  the  lungs  seldom  occurs  tiD 
the  second  or  third  day,  and  more  commonly  not  till  the  fifth  or 
sixth;  and.  although  generally,  is  not  always  preceded  hj 
shivering,  or  even  bronchitis.  The  pneumonia  in  some  years  has 
been  characterized  by  well-marked  symptoms,  as  pain  in  the 
side,  dyspncea.  anii  by  purulent  or  sanguineous  expectoration,  eo 
that  noKxly  could  mistake  it ;  but  in  general  the  pneumonia  has 
Keen  ad\*namio  in  character,  and  presented  a  striking  contrast  to 
the  usual  s\inptoms,  there  being  scarcely  any  local  pain,  the 
pulse,  oniinarily  so  large  and  full,  has  been  slow  and  small,  and 
though  sometimes  counte«l  between  eighty  and  ninety,  has  ranged 
more  commonly  from  sixty  to  seventy.  The  &ce  also,  instead  of 
King  full  and  r^  has  been  sharp  and  pale,  the  lips  blue,  and  the 
extremities  cold.  The  patients  also,  who  genendly  preserve  a 
g-  vvl  deal  of  power  in  the  ordinaiy  forms  of  pneumonia,  were  now 
5^>  weak  that  they  wer«  obliged  to  be  supported  while  auscul- 
t.^to^i.  Even  this  mo^le  of  exploring  the  chest  did  not  afford 
the  u5t:a1  indications,  for  crepitation  was  rare,  the  vespiratoiy 
m;:niiur  w&s  heard,  except  in  a  few  points^  all  over  the  diest,  and 
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there  was  little  or  no  bronchophony.  The  ftuscultatoiy  signs  are 
in  general  those  simply  of  bronchitis,  dry  rhonchus  in  some  parte, 
and  harsh  vesicular  murmur  in  others.  The  expectomtion  like* 
TTise  had  not  the  characters  observed  in  simple  pneumonia;  for, 
instead  of  being  purulent  and  mixed  with  blood,  it  was  thin, 
tmnspareni^  and  viscid,  and,  if  fever  prevailed,  it  was  usu- 
ally of  an  andynamic  character,  marked  by  a  brown  tongue,  an 
aooelerated  pulse,  and  occasionally  by  deliriura.  Throughout  the 
progress  of  this  disease  the  symptoms  of  nervous  demngeraent 
are  much  morc  prominent  tban  in  ordinary  catarrh,  and  the 
muscular  debility  is  great,  which  is  the  most  distinguishing 
feature  of  the  disease.  So  gre^^t  is  this  prostration,  that  in  some 
instances  the  patient  has  fainted  merely  by  attempting  to  sit  up. 
This  extreme  debility  often  continues  after  all  other  symptoms 
have  paa^ed  away.  The  disease  generally  terminates  favourably 
by  pempb-ation,  or  by  a  copious  secretion  of  mucus  fi-om  the 
bronchia^  or  a  copious  discharge  of  urine,  which  deposits  a  sedi- 
ment on  cooling.  Towards  the  termination  of  the  complaint^ 
rheumatic  affections,  especially  of  the  face  and  head,  assume  an 
intermittent  type. 

Caofles  aad  Modes  of  Propagatioii, — The  attack  of  influenza  is  for 
the  most  part  so  universal  that  large  portions  of  the  population 
of  every  country  in  which  it  has  prevailed,  without  respect  to 
age,  sex,  or  condition,  have  been  commonly  infected.  In  general, 
however,  women,  from  being  less  exposed  to  the  weather,  have 
suffered  in  a  smaller  proportion  than  men,  and  children  less  than 
either.  In  all  of  these  epidemics  the  aged  suffer  greatly.  Accord- 
ing to  Dr.  Bkkiston's  results,  the  ages  from  ten  to  sixty  furnish 
the  most  patiente.  The  ages  from  thirty  to  forty  furnish  most 
males,  and  from  twenty  to  thirty  most  females.  In  the  epidemic 
of  1847  the  mortality  was  greatest  amongst  the  adults  and 
aged  In  childhood  the  average  mortality  was  ndsed  S3  per 
cent;  in  manhood^  104?  per  cerU.;  and  in  old  age,  247  per  cent. 

It  has  been  remarked  in  several  epidemics  that  the  low  parts 
of  towns  have  been  mora  generally  and  more  severely  affected 
than  the  higher  and  more  he*dthy  districta  The  epidemic  of 
1847  was  much  more  fatal  in  the  insalubrious  parts  of  London 
than  in  those  less  unhealthy;  and  according  to  Dr.  Peacock's 
experience,  the  mortality. of  influenza  was  owing  more  to  the 
condition  in  which  the  disease  found  the  patient,  than  to  any 


548 


SPEC7IAL   PATHOLOaY^-lKFLTTKirZA. 


inherent  power  of  the  poison  itself — ^a  result  conformable  ta 
general  experience  and  the  returns  of  the  Registmr-Gfoneml 
(Parkes). 

The  nature  of  the  *^ epidemic  infiiience'*  which  gives  rise  to 
influenza  is  quite  unknown. 

Sudden  changes  of  temperature  appear  to  assist  the  develop- 
ment of  the  influenza  poison ;  and  exposure  to  cold  predisposes 
the  individual  to  the  disease — which  seems  to  be  a  disease  espe- 
cially of  the  higher  latitudes. 

Susceptibility  Exhausted. — Few  persons  suffer  more  than  one 
attack  of  influenm  in  the  same  epidemic,  although  many  relapse; 
but  one  attack  of  this  disease  in  no  degree  protects  the  eonstita- 
tion  from  a  second  attack  in  another  epidemia 

Progncsis. — Children  and  persons  under  forty  died  in  a  very 
small  proportion »  unless  in  a  previous  state  of  ill-health, 
mortality  J  however^  among  the  aged  has  in  every  country 
great  from  this  disease.      It  has  been  remarked,  also,  thai 
disease,  if  not  fatal  in  itself,  left  the  patient,  of  whatever 
often  greatly  debilitated  in  body  and  depressed  in  spirit®, 
that  those  with  tender  lunga  who  suffered  from  it  frequent] 
fell  into  phthisis,  or  continued  to  cough  for  several  months  allei 
wards,  so  that  a  complete  recovery  was  often  long  and  tedioua 

l^eatmemt,— As  a  general  rule,  the  great  majority  of  cases  in 
epidemics  of  influenza  have  scarcely  required  any  medical  treats 
ment.  In  that  of  1782  it  was  observed  that  "many,  indeed,  were 
80  slightly  indisposed  as  to  require  little  or  no  medicine;  nothing 
more  was  wjinted  to  their  cure  than  to  abstain  for  two  or  tbi^ 
days  from  animal  food  and  fermented  liquors,  and  to  use  some 
soft,  diluted,  tepid  drink.  A  lenient  purgative  at  the  b^iuning  of 
the  disease  was  useful  in  moderating  the  fever,  and  nature 
to  point  out  the  repetition  of  it  afterwards  when  there  was 
in  the  stomach  and  bowels,  and  a  tendency  to  diarrhoea. 
same  was  observed  in  1762.  Nothing,  likewise,  was  observed  so 
successfrilly  to  mitigate  the  cough  as  a  gentle  purge  to  oj^en 
bowels,  and  afterwards  to  give  a  gentle  opiate  at  night  In 
year  1837  it  was  also  remarked,  as  long  as  the  symptoms 
limited  to  cough,  hoai-seness,  headache,  or  other  pains  modenito 
in  degree,  that  the  jiatients  all  recovered  by  putting  them  on  « 
low  diet,  by  attending  to  their  bowels,  and  confining  them  for  a 
few  days  to  the  house;  and  if  more  was  attempted  it  was  qmckly 
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found  that  tbe  disease  mn  a  eounse  scarcely  influenced  by  medi- 
cine. A  smnEer  number,  however,  required  medical  attendance, 
either  from  the  severity  of  the  bronchitia^  the  occurrence  of 
pneumonia,  of  angina  or  severe  dyspnoea,  of  the  disoi^dered  stat0 
of  the  b<jwels,  or  more  frequently  from  the  debility  induced  by 
the  disorder. 

In  general,  when  the  bronchitis  was  severe,  bnt  the  substance 
of  the  lung  as  yet  unaffecteti,  leeches  to  the  chest,  or  cupping,  or 
moderate  bleeding,  were  borne  extremely  well,  and  the  patient 
relieved;  while,  in  the  aged,  blisters  to  the  chest,  followed  by  a 
series  of  lintseed  poultie43a,  were  often  of  essential  service;  and 
this  treatment,  together  with  neutral  salts,  opiates,  and  diapho- 
retics, in  general  etFected  the  cure.  In  all  the  gre4it  epidemics  of 
influenza,  however,  it  has  been  remarked  that  the  whole  class  of 
expectorants  were  either  useless  or  uncertain  in  their  action. 

In  the  epidemic  of  1847  Dr.  Peacock  found  blood-letting  of 
little  use,  except  in  the  very  early  stage.  It  increased  prostration, 
without  benefiting  in  any  commensurate  degree  the  pulmonary 
diseaise.  Leeches,  however,  were  sometimes  useful,  and  counter- 
irritation  of  various  kinds.  An  antimonial  emetic  was  generally 
given  at  the  comraenceraent.  During  convalescence  mdphale  of 
zinc  was  found  to  be  a  useful  tonic  when  the  eKi>ectoration  was 
tliin  and  spumous,  and  alkalies  more  useful  when  it  was  viscid 
and  glairy  (Peacock), 

In  pneumonia  it  lias  been  found  that  although  a  few  persons 
bore  the  loss  of  a  considerable  amount  of  blood,  yet,  in  general, 
blood  taken  beyond  a  very  limited  quantity  either  did  not  relieve 
the  complaint,  or  the  pnictice  was  actually  prejudicial.  It  is  iu 
this  form  of  pneumonia  that  large  doses  of  the  Uninde  of  anti- 
mony have  been  found  so  advantageous.  Indeed,  it  seems  dis- 
tinctly proved  that  this  form  of  pneumonia  will  not  bear  that 
powerful  anti[)hIogijstic  treatment  which  is  necessary  wlien  it 
arisen  from  general  causes,  and  is  of  a  more  sthenic  character. 

When  the  patient  wa^  affected  with  angina,  it  yielded  readily 
to  small  bleedings  when  the  tonsils  were  swollen,  and  to  small 
quantities  of  wine  when  the  tonsils  presented  little  or  no  increase 
of  size.  The  derangement  of  the  bowels  also  readily  yielded 
to  purgative  medicines  when  constipated,  and  when  aifccted  by 
diari^bcea,  and  accompanied  by  pain,  to  mild  purgatives  and 
opiates,  or  to  the  compound  powder  of  chalk  with  opium. 
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ArMien  the  fever  and  other  immedktely  alarming  syn 
tlie  influenza  had  ceased,  there  fre(iuently  remained  i 
cough,  and  the  convalescents  in  general  complained  of 
want  of  appetite,  and  that  their  sleep  was  broken  and  u 
ing.  For  removing  these  complaints,  change  of  air  and  i 
horseback  were  most  effectual,  and  to  some  tbey  were  al 
necessary;  and,  in  arldition  to  these,  mild  tonics,  or  the 
chaly]>uate  waters  dnmk  at  the  spas,  were  of  singular  ser 
slight  ciises  it  was  sufficient  to  limit  the  patient  to  w 
and  jniddings,  and  in  the  severe  forms  to  slofm  and  lij 
dings.  The  night  air  was  universally  prejudicial, 
not  appear  that  any  jirecautionary  treatment  was  of  s< 
preventing  the  spread  of  this  disease  among  the  atten< 
the  sick;  for  when  four-fifths  of  the  population  were  L 
undor  the  disease,  it  can  hanlly  be  considered  as  having 
by  contiigioii. 

^VnOOrrSG'COVGH—Pcrtwns. 

Definition. — An  infectious  and  sometimes  epidemic 
(lisetise,  pirvetled  and  ojccompanied  by  fever  of  variable  it 
attentlnl  in  the  first  insta^ice  by  cntai*rh,  and  HvJbsequi 
jHtrtKrysinal  fits  of  coutjhing,  which  occur  in  nuvieroi 
rtipid,  MfMtsmpdiCy  ronvubdve  movements  of  expiration,  s 
foUonxd  by  a  prohmged  inspiratio^i,  marked  by  a  charti 
sound  of  a  Honmrms  kind,  and  vari^msly  named  the 
"hottp"  or  **v?hoop."  Tliese  paroxysms  of  exjfiratoiy  a 
jiii^aiory  convulsive  movements  aliernaiely  I'ecur  severa 
till  the  fit  ends  by  a  quantity  of  Tnucus  being  brought  x 
the  linigs,  or  till  the  contents  of  the  stomach  are  etxicuated. 

Pathology  and  Morbid  Anatomy. — ^The  theory  of  this  di 
that  a  specific  morbid  poison  produces  slight  primarj 
which  for  the  most  ]mrt  subsides  on  specific  or  secondary 
IxMng  cstablishe<l  These  are  catarrh,  followed  by  a 
congii  and  vomiting,  duo  to  irritation  of  the  vagus  n^rve 
sp<,M'ific  poison. 

Very  different  opinions  have,  however,  at  various  peria 
entortaini.'d  as  to  the  nature  of  this  disease.  Its  origin  ap] 
linve  iH'on  comparatively  of  no  very  distant  date,  Sprei 
having  boon  able  to  trace  it  beyond  1510,  when  it  was  ( 
in  Paris ;  but  its  epidemic  character  was  not  detennined  ti 
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when  it  destroyed  a  prodigioua  number  of  cbildren  throughout 
Europe,  The  dlseaae  prevails  occajsioiially  aU  over  the  world. 
It  L^  stvmetimes  fatiil  to  a  large  proportion  of  children ;  and,  like 
other  diseases  of  this  class,  it  appears,  as  a  rule,  but  once  during 
life,  and  attacks  chiefly  infants  and  children.  Dr,  Watson  gives 
an  instance  of  a  child  born  with  whooping-cough.  There  are 
instances,  however,  of  its  occurring  not  only  late  in  life,  but  also 
a  second  time  (Heberden).  Some  consider  the  disease  simply 
as  a  variety  of  bi'onchiiia^  and  accordingly  class  the  disease 
with  inflammatory  disorders  of  the  broncbo-pnlmomiry  mucous 
membrane.  Inflammation,  however,  does  not  necessarily  accom- 
pany the  disease,  although  a  state  of  the  mucous  membrane 
exists  by  which  it  is  morbidly  Irritable,  or  susceptible  to  impres- 
sions. Many  cases  have  been  examined  in  which  no  trace  of 
inflammation  or  other  morbid  change  has  been  discovered  in  any 
part  of  the  body.  If,  however,  the  disease  be  of  great  intensity, 
it  very  commonly  produces  structural  changes  in  the  lungs, 
stomach,  intestinal  canal,  or  the  membranes  of  the  brain, 

Rostan  says,  **  I  have  examined  some  children  that  have  died  of 
is  disease,  with  great  care,  and  I  have  constantly  found  altera- 
tion of  structure  of  the  respiratory  organs.  The  most  common 
of  these  alterations  is  peripneumony,  either  single  or  double,  with 
pleurisy  and  catarrhal  inflammation  of  the  bronchial  membrane/' 
Emphysema  of  the  lungn  has  also  been  observed, 

Dr,  Watt,  on  examining  the  body  of  his  son,  found  that,  "on 
laying  open  the  stomach,  the  internal  surface  had  numerous  red 
streaks,  the  marks  of  inflammatioti.  There  was  also  a  universal 
crust  of  exudation,  and  much  of  it  was  collected  on  the  upper 
surface,  and  not  owing  to  the  position  of  the  viscus."  In  two 
cases  tliat  died  at  the  London  Foundling  Hospital,  in  addition 
to  the  usual  inflammatory  appearances  of  the  lungs,  the  mucous 
membranes  of  the  stomach  were  in  each  case  singularly  red  and 
injected.  The  stomach,  in  both  the  cases,  was  filled  with  glairy 
matter,  similar  to  that  vomited  up  in  the  disease.  We  occasion- 
ally, on  opening  patients  that  have  died  of  whooping-cough,  find 
th©  bronchial  gkmda  considerably  enlarged^ — a  circumstance 
vphich  can  hardly  be  considered  accidental,  when  Blache  states 
it  existed  In  five  cases  out  of  nine  that  he  examined.  It  is  also 
sometimes  found  that  serous  fluid  distends  the  ventricles  of  the 
braia     It  has  been  a  CLuestion  whether  the  cerebral  symptoms 
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were  the  result  of  the  violence  of  tlie  cough,  or  were  peculia^H 
the  nature  of  the  disease.  The  ]mtient  sometimes  has  died  wHP 
forniidablc  convulsions,  and  yet  no  alteration  of  texture  has  bei?n 
discovcnthb.  When,  however,  lesions  of  structufe  do  exist,  the 
memhranos  are  iojected,  and  serum  is  found  eftmed  into  their 
cavity,  and  into  the  lateral  ventriclea  The  substance  of  tbe 
brain  has  more  puiicta  cruenta  than  usual,  and  some  very  limited 
portions  arc  said  to  have  been  found  softened. 

From    the    appearances    now   enumerated,  pathologists    havB 
ascribed  the  complaint  to  a  morbid  condition  of  the  pneumo- 
gastric  nerve — an  explanation  supposed  by  some  to  1>e  confirmed 
by  the  circumstance  that  that  pair  of  nei-ves  is  sometimes  foundj 
red,  with  the  medullary  matter  altered  in  colour,  den^.  in  teittur 
and  of  cjirtilaginous  firmness  (KtUAN,  Autenrieth).     Others  k^" 
lieve  that  a  specific  poison  acts  on  some  part  of  this  nerve  (ToDi>). 

The  results  of   nineteen    post -mortem  observotiona  made 
Dr.  Oniily  Hewitt  during  a  recent  epidemic  of  this  disease  (185a) 
in  children  varying  fix^m  one  month  old  to  four  years,  showe 
the  chief  lesion  to  be  collapse  of  the  lung  substance— a  conditioii 
also  known  under  the  various  names  oi'  fcelal  condUion^  cam£ 
Jicalion,   and  ateledams.     The   experimental  test  to  detect 
pi^sence  of  this  morbid  o^^llapse  is  that  suggested  by  MM.  Bail^ 
and  Legendre,  and  consists  in  inflating  the  lung,  the  effect 
which  is  to  produce  uniform  distention  in  a  simply  colljip6e>d' 
lung-  but  the  force  necessary  to  distend  the  camified  parts  i^^ 
more  considerable,  and  some  portions  are  not  capable  of  inflatio^^^ 
by  any  force.     The  air-cells  most  distant  from  the  roots  of  tlte 
lungs  were  most  liable  to  tliis  change,  and  the  margins  of  th 
lungs  were  chiefly  affected;  and  there  is  generally  emphysemal 
ous  distension  of  the  air-vesicles  adjoining  the  collapsed  portioQ 
of  these  organs. 

Other  pathologists  have  ascribed  the  disease  to  cerebral  imt 
tion  (Websteh  in  Afedioil  Gazette^  But  facts  tend  to  show  that 
the  cerebral  symptoms  are  etfects,  rather  than  the  cause  of  the 
disease.  In  short,  the  fiimiation  and  development  of  vjfiooping' 
cough  seem  to  follow  as  the  result  of  a  specitic  poison  of  lui 
unknown  kind,  but  which  is  communicated  through  the  atiDC!#- 
phere,  and  seems  to  affect  directly  the  pulmonary  mucous 
niemhraue,  like  injliienza  and  tfiemles,  and,  like  tiiem,  the 
disease  sometimes  becomes  epidemic.  ^^h 


FHEK0MB5&   AND   BTMPTOMS   OP   WHOOPING -COUGH, 


553 


^■t  18  observed  tliat  catarrbal  symptoms  exist  in  tb©  first 
mstanoe,  attended  by  fever  arul  the  secretion  of  a  viscid  mucus 
finom  the  bronchial  raucous  membrane*  The  irritation  arising 
from  the  combined  specific  influence  of  the  poison  on  the  pul- 
monary membmne,  and  the  secretion  which  follows,  is  attempted 
to  he  got  rid  of  l)y  cougliing,  and  in  these  expimtory  efforts 
the  air  is  expelled  with  great  violence,  and  so  repeatcidly  and 
irresistibly  that  the  lungs  are  ultimately  almost  emptied  of  air. 
At  the  conclusion  of  these  expiratory  effijrts  the  condition  of  the 
lungs  resembles  that  produced  by  asphyxia.  A  sudden  inspira- 
tion now  necessarily  and  suddenly  follows,  the  air  being  drawn 
through  the  glottis  by  the  gasping  patient,  with  a  force  and 
velocity  which  gives  rise  to  a  shrill,  sonorous  sound,  not  unlike 
the  crowing  of  a  cock,  and  wlui^h  has  been  variously  named 
a  kink,  a  h{N}p,  or  vjkoop;  and  the  disease  has  accordingly  received 
various  names,  such  as  kink-hod,  hooping-cough^  whooping-eoiigk^ 
chincijugh. 

The  anxious  and  distressing  inspirations  are  scarcely  com* 
pie  ted  when  the  convulsive  expirations  of  the  cough  are  again 
renewed,  and  again  followed  by  the  gasping  and  crowing 
inspirations,  tUl  a  qnaotity  of  mucus  is  brought  up  from  the 
Inngs,  or  till  the  contents  of  the  stomach  are  rejected  by  vomit- 
ing. Such  ai*e  the  phenomena  of  the  fit.  After  it  is  over,  the 
patient  in  ordinaiy  cases  appcaj-s  to  be  but  little  affected,  and 
raturns  immediately  to  play,  or  to  any  other  occupation  which 
takes  the  attention  at  the  time. 

When  these  phenomena  are  prolonged,  secondary  effects  are 
produced,  whose  morbid  appearances  have  been  noticed.  The 
immediate  consequence  of  the  violent  fits  of  coughing  is  to  inter- 
rupt the  free  transmission  of  blood  through  the  Inngs,  and  the 
return  of  blood  from  the  vessels  of  the  Iicad,  This  causes  not 
only  the  swellings,  redness,  and  lividity  of  tlie  face  which  attend 
the  fits,  but  also  the  discharges  of  blood  from  the  mucous  surfaces 
of  the  eyes,  nose,  and  ears.  A  more  extended  knowledge  of  the 
pathology  of  this  disease  may  be  obtained  by  a  careful  study  of 
its  ay^nptoms  and  ocmrBe. 

Symptoms. — The  symptoms  of  whooping-cough  arise  out  of  the 
fever,  the  cough,  the  vomiting,  and  the  different  inflammations 
with  which  the  disease  may  be  accompanied 

The  rule,  that  fever  precedes  the  cough,  though  generally  true. 
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has  many  exceptions ;  for  the  paroxysms  of  cough  are 
established,  and  more  particularly  in  snmmer,  without  bei 
preceded  by  any  febrile  phenomena.  The  se<^erest  attack,  im 
seldom  confines  tlie  patient  to  hia  bed,  so  that  the  fever  rarely 
exceeds  in  severity  tliat  accompanying  ordinary  catarrh.  Wboiip* 
ing-cough  varies  greatly  in  intensity,  and,  therefore,  may 
divided  into — 

PeHuesla  mifiar^  and  into  Pertussis  gravior* 

Most  authors  divide  the  group  of  aymptoros  into  three 
The  fi^rst  stage  comprehends  the  period  from  the  first  symptOQl 
of  illness  until  the   whoop   confirms   the  nature  of  the  eoi 
This  is  the  period  of  development    The  second  stage  commei 
as  soon  as  the   nature  of  the  cough   is  determined,  and  ksk 
till  the  violence  of  the   cough  and  the  danger  of  the 
mation  is  past.      This  is  the  period  of  spaamodic  paror 
characteristic  of  the  disease.     The  third  stage  Is  the  convaleseeni 
of  the  patient,  until  the  final  and  happy  terminatioji  of 
disease,  or  the  occurrence  of  those  events  which    destroy 
sufferer* 

Krat  Stage, — ^Tlie  early  symptoms  of  the  whooping-cougfa  i» 
noticed  more  especially  in  the  spring  and  fall  of  the  year,  and  »» 
those  of  a  common  cold— as  hoarseness,  sneezing,  a  watery  dis- 
charge from  the  eyes  and  nose,  much  oppression  of  the  chesl,t 
short  dry  cough,  and  such  fever  and  other  demugement  aa 
attend  an  ordinar}^  cold.  This  stage  may  last  from  one  to 
days  J  but  Willan  has  estimated  it  from  one  to  two  or  tbwe 
weeks,  and  LoDil>ard  lias  extended  it  to  six  or  eight  weeks. 

Second  Stage. — It  is  not  until  the  fever  remits,  and  is  about 
pass  away;  that  the  cough,  which  had  distressed  the  jmtient, 
followed  by  the  characteristic  whoop.     On  the  occurrence,  li^ 
ever,  of  this  syin]>toni,  the   disease  is   fully  forme<1,  and  m 
consists  of  a  series  of  fite  or  paroxysms  of  severe  coughing,  which 
occur  at  uncertain  periods;  while,  during  the  interval,  the  pal 
often  enjoys  his  usual  health,  recovers  all  hia  gaiety,  ?• 
bis  play,  and  reliahes  his  food  with  a  good  appetite.     A  j 
or  fit  of  the  whooping-cough  generally  comprchenck  the  followiaj;; 
phenomena: — 


1 


The  approach  of  the  fit  is  often  denoted  by  an  unplensa^ 
titilktion  of  the  glottis,  by  a  sharp  pain  in  the  cbest,  or  bjffl 
spasmodic  contraction  of  the  dlaphnigm.    As  soon  as  the  child  m 
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thus  wamedj  he  instinctively  runs  to  his  nurse,  and  either  grasps 
her  arms,  or  lays  hold  of  her  chair  or  her  dress,  to  support 
hiniself  during  the  paroxysm,  which  in  a  few  minutes  or  seconda 
ia  ahont  to  follow.  In  severe  cases  the  cough  is  quite  convulsive, 
and  BO  rapid  is  tbe  action  of  the  diaphni-gni,  that  the  air  is  almost 
instantly  expelled  from  the  lungs,  and  the  patient,  half  suffocated, 
turns  black  in  the  face,  and  frequently  passes  his  uriDe.  At 
tengtb  the  crisis  approaches,  the  diapliragm  relaxes,  and  a  violent 
inspiration  follows,  accompanied  by  the  cbaractcrL^tic  tvhoojh 
This  sound  perhaps  reniiis,  but  after  a  few  seconds  returns; 
and  thus  convulsive  insj7irations  and  ejcpirations  continue,  till 
the  patient  is  at  length  relieved  by  a  copious  expectoration,  or 
by  vomiting.  The  matters  expectorated  from  the  lungs  are 
frequently  thick,  viscid,  and  muciform.  When  vomited  from  the 
stomach,  the  patient  throws  up  a  glairy  fluid  of  much  tenacity, 
semi-transparent,  and  frequently  amounting  to  the  greater  part 
of  a  pint;  and  should  he  have  recently  eaten,  the  food  often 
returns  with  it  It  frequently  happens,  however,  that  the 
stomach  retains  the  food  and  rejects  the  offending  matter.  If  the 
fit  be  violent,  the  fluid  rushes  not  only  from  the  month,  but  also 
from  the  nostrUs;  and  in  some  instances  is  mixed  with  blood,  for 
blood  occasionally  bursts  forth  in  considerable  quantities  from 
the  congested  vessels  of  the  mouth,  the  nostrils,  the  eans,  the  eyes, 
and  in  some  instances  from  the  rectum. 

If  the  stethoscope  be  applied  to  the  chest  previous  to  the  fit, 
we  sometimes  detect  the  mucous  rhonchus  common  to  catarrh ; 
yet  in  most  cases  the  respiration  ia  natural  During  the  act  of 
coughing,  the  respiration  appears  completely  suspended,  and  is 
not  sensible  to  the  ear  in  any  part  of  the  chest.  On  the  whi^op^ 
however,  taking  place,  the  air  is  heard  to  rush  with  remarkable 
violence  into  the  trachea;  but  at  this  point  it  stops  ft^r  one  or 
more  seconds  till  the  bronchial  tubes  relax,  and  the  air  is  then 
admitted  into  the  lungs. 

The  fit  having  subsided,  the  eyes,  which  seemed  to  have  started 
froia  their  orbits,  resume  their  natural  position,  but  are  inundated 
with  tears,  or  the  conjunctiva  is  more  or  less  gorged  with  blood; 
the  natural  expression  and  appeamnce  of  the  countenance  returns, 
and  in  a  fi^w  minutes,  in  favourable  cases,  the  good  spirits  of  the 
little  patient  are  renewed,  and  he  eats  with  appetite.  On  the 
contrary,  in  severe  or  unfavourable  cases,  long-continued  eshaus- 
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tion,  headache,  and  Bome  fever,  are  the  preludes  to  convulsioni^ 
inflammation,  or  the  other  more  severe  forms  of  the  diseaiie. 

The  paroxysm  varies  greatly  in  frequency  and  severity;  but* 
in  general,  its  frequency  is  as  its  severity.  In  ordinary  cases 
it  returns  every  two  hours ;  but  in  severer'cases,  and  especially 
during  the  second  and  third  week,  it  returns  every  half  or  every 
quai-ter  of  an  hour,  or  even  oftener.  This  disease  commonly 
reaches  its  acme  at  the  end  of  the  third,  fourth,  or  fifth  week; 
after  which  the  paroxysms  diminish  in  frequency,  the  intervab 
are  i)rolonged,  and  the  i)aticnt  is  to  a  certain  degree  convalescent 
The  duration  of  this  second  sttigo  is  from  two  to  six  or  eight 
weeks. 

Third  Stage. — The  thinl  stage  commences  with  the  convales- 
cence of  the  j)ationt,  when  the  paroxysms  become  milder,  the 
intervals  longer,  the  exi>ectoration  niore  natural  and  less  in 
quantity,  and  the  vomiting  ceases,  so  that  the  general  health  of 
the  patient  is  much  impix)vcd.  The  dunition  of  this  stage,  how- 
ever, is  oft<^n  long  and  variaV)le,  and  the  cough  may  still  harass 
the  patient  for  many  weeks,  or  even  many  months.  It  is  to  this 
stage  that  the  term  chronic  is  usually  ap])lied. 

The  whole  duration  of  the  stages  of  whooping-cough  are  liahle 
to  gr(»at<*r  variations  than  in  almost  any  other  disease;  f<»r  tlie 
com[)laint  may  t<'rniiiiate  in  two  or  three  days,  and  after  a  ven' 
f(iw  ])aroxysms,  or  it  may  last  two,  three,  or  four  months,  or  even 
for  more  than  a  year. 

Such  is  the  pn»gn.»ss  of  an  onlinary  case  of  pertussin  mitlor; 
but  in  particular  seasons,  and  in  |>ai-ticuhir  persons,  many  am- 
dents  may  arise  to  complicate  the  symptoms,  and  to  increase  Uie 
danger,  jls  inflammation  of  some  of  the  tissues  of  the  lungs,  of 
the  mucous  memhran(;  of  the  stomach  or  intestines,  or  of  the 
serous  membnines  of  the  brain. 

Inflammation  of  the  mucous  membrane  of  the  bronchia  is 
the  most  usual  complication  of  this  disease.  The  form  of 
inflammation  may  be  that  in  which  the  secretions  are  in  defect, 
so  that  the  mucus  is  not  only  greatly  diminished  in  quantity, 
]»ut  is  thick  and  viscid,  tea-sing  the  patient  with  fruitless  efforts 
to  free  it  from  the  lung,  and  thus  caasing  a  frequent  recumnoe 
of  tlie  paroxysm.  In  other  cases  it  may  assume  the  form  of 
]>urulcnt  inflammation,  the  pus  secreted  being  formed  into 
and  modenite  in  quantity;   or  it  may  be  thrown  up  pnre^ 
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from  an  absceas  ^^d  so  enormous  in  quantity  aa  to  amount  to 
one  or  two  pints  in  the  twenty-four  hours.  The  inflaramation  of 
the  bronchial  membrane  may  spread  to  the  substance  of  the 
lungs,  when  the  danger,  as  well  as  the  symptoms,  of  some  of  the 
various  forms  of  pneumonia  will  be  added  to  the  diaeaae;  but 
the  most  formidable  a^^cident  is  when  the  pleura  is  inflamed,  for 
then  the  patient's  sufferings  during  the  paroxysm  are  fearfully 
increai^d,  from  the  agonizing  pain  inflicted  during  the  paroxysm 
of  the  cough. 

The  mucous  membrane  of  the  stomach  and  intestines  is  ollen 
ihe  seat  of  inflammation;  and  this  is  denoted  by  pain  in  the 
epigastrium,  and  by  the  suppression  of  the  glaiiy  fluid  thrown 
up  by  vomiting,  so  that  on  the  termination  of  the  fit  the  patient 
otten  lies  in  a  state  of  complete  exhaustion,  unable  to  discharge 
anything  either  from  the  stomach  or  lungs,  or  even  to  whoop,  and 
he  13  now  said,  by  the  people,  to  labour  under  the  dumb  kink 

In  mild  cases  the  bowels  are  little  affected  in  this  disease^ 
eiKcept  that  the  patient  sometimes  passes  his  fieces  during  the 
paroxysm.  In  severe  forms  the  stools  are  often  either  black 
and  oftensive,  or  they  consist  of  a  colourless  mucus,  the  latter 
evidently  depending  on  an  inflamed  atate  of  the  mucous  follicles. 
^  Headache  is  a  symptom  which  usually  attends  the  catarrhal 
■^lage,  but  generally  ceases  when  the  fever  subsides.  In  some 
instances  it  continues  throughtait  the  disease,  and  is  not  nnfre- 
quently  the  forerunner  of  fatal  convulsions,  or  epilepsy,  or  of 
inflammation  of  the  membranes  of  the  brain,  terminating  in 
delirium,  coma,  hydrocephalus,  and  death. 

Dlagnosis^^'It  is  impossible  to  detennine  whether  the  febricula 
of  the  first  stage  is  the  result  of  simple  catarrh,  or  will,  on  its 
sub&ifiing,  prove  to  be  whooping-cough.  As  soon,  however,  as 
the  cough  has  been  followed  for  two  or  three  paroxysms  by  the 
yjhoop,  the  diiignosis  is  perfect,  no  other  disease  being  accom* 
panied  by  this  s^TuptoKL 

Came  and  BTodea  of  Propagation. — ^That  whooping-cough  is  in- 
duced by  a  specific  poison  there  is  little  doubt;  but  in  what 
manner  this  agent  is  generated  is  not  determined,  lliis  disease 
is  always  sporadic,  sometimes  epidemic,  and  the  "epidemic 
influence''  is  the  roost  common  cause  and  mode  of  propagation. 

The  predisposition  to  this  disease  is  so  strong  that  few  persona 
pass  the  period  of  childhood  without  suffering  from  it;  but  it 
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may  occur  at  any  subsequent;  age*     The  early  age  at  whicli'ili0J 
laige  majoriiy  of  patients  pass  through  the  disease  ia,  however,  a 
BufBcient  reason  for  our  very  Blight  acquaintance  with  the  pnedis- 
poaiDg  causes,  .  ,  ,  .  , 

When  the  whooping-cough  ig  once  excited,  the  patient  evolveil 
a  poison  which  in  both  infectioua  and  conta^ous;  and  the 
general  pubhc  are  so  unanimously  of  opinion  that  this  diseaae  k 
infectious,  that  no  parent  will  permit  hia  yet  unaffected  child  to 
mingle  with  such  as  may  be  labouring  under  it  The  profession 
aie,  with  a  few  exceptions,  of  a  similar  opiuion*  It  U  eup* 
I  posed  to  have  been  first  introduced  into  Tasmania  by  a  female 
prisoner^  and  subsequently  to  have  spread  both  amongst  settlew 
and  natives. 

The  infecting  distance  of  the  poison  must  be  considerable,  from 
the  utter  impossibility  of  isolating  the  patient  at  home,  or  of 
preventing  tlie  spread  of  the  disease  in  schools. 

The  fact  of  the  contagious  nature  of  this  affection  cannot 
be  strictly  demonstrated.  Its  communi<mtion,  however,  by 
fmnites  giv^  some  ground  for  the  belief  that  it  ia  so;  and 
it  is  probably  most  contagious  at  the  period  of  its  h^gbeit 
development 

Bosen  conceives  that,  without  being  aware  of  it,  he  has  often 
carried  the  disease  from  house  to  house.  Frank  also  aaya  that  it 
is  often  propa^rated  from  patient  to  patient^  from  house  to  house, 
and  from  \allage  to  village.  Lombard  atatcis  that  in  Geneva 
he  has  often  traced  the  first  cases  occurring  in  that  city  to  * 
neighbouring  town,  or  to  a  sick  child  from  the  country.  Whoop- 
ing-cough was  some  years  ago  introduced  into  St  Helena,  where 
it  proved  very  fatal,  the  captain  of  a  ship,  having  seme  children 
labouring  under  the  disease  on  board,  allowed  their  dirty 
to  be  sent  on  shore  to  be  washed,  and  so  introduced  the 
among  the  inhabitants. 

Whooping-cough,  as  a  general  principle,  affects  the  same  pefsoii 
but  once^  and  the  exceptions  to  this  mle  ar©  exceedingly  few, 
Blache,  however,  gives  a  remarkable  instance  of  a  grandfiither 
and  grandmother  catching  it  a  second  time  from  their  grandchild* 
and  all  of  them  hibouring  imder  the  disease  together. 

The  poison  of  tlds  disease  may  co- exist  with   many  other 
poisons,  and  In  this  case  they  often  greatly  infineuc^  each  others 
actions.      The  emaU-jpox  and  whooping-cough  have  often  com 
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esdsted;  and  a  very  common  and  fatal  combination  is  mmsle^ 

and  whoopi7ifj 'Cough.  Whooping-mugh  and  cow-pox  are  not 
mifrequently  combined  Indeed,  the  lower  classes  look  upon 
vaccination  as  in  many  instances  a  cure  for  the  wJiO&ping' 
mugh, 

Feriod  of  LateEcy* — Our  knowledge  of  this  fact  is  at  present 
extremely  imperfect,  but  the  more  generally  received  opinion  is, 
that  the  period  of  latency  is  about  five  or  six  days. 

FrognosiB*^ — The  proportionate  number  of  deaths  to  recoveries 
in  whooiimg-mugh  is  not  determined,  but  greatly  varies  in 
different  years;  for  in  one  year  hardly  a  death  will  occur 
from  the  disease  in  a  laige  city,  whUe  in  another  year  many 
children  will  die.  In  general,  however,  the  milder  forms  of 
the  disease  are  rarely  fatal,  while  the  moi-e  severe  and  protracted 
cases  very  commonly  are  so,  Lombard  thinks  station  in  society 
greatly  affects  the  mortality;  for  he  says  that  of  ten  fat^d  cases 
nine  belong  to  the  poorer  classes.  The  reports  of  the  Begistrar- 
General  show  that  the  mortaUty  is  greater  from  this  disease  in 
towns  than  in  the  country,  being  in  the  metropolis,  in  1838,  "111 
per  mnL,  wliile  in  England  and  Wales  it  was  -OCL  In  the  year 
1839,  ako,  it  was  for  the  metropnlis  '061  per  emit.,  while  for 
England  and  Wales  it  was  *053.  Lombard  gives  the  ages  of  forty 
fatal  ^ses  as  follows: — 


I 


Ages. 

CASS&. 

From  birtli  to    6  montlis,  . 

.    6 

,,        6      to  12  tnoDths,  , 

.     7 

1      to    2  years,      ♦ 

.  10 

2      to    3yeara,       , 

.     6 

„        3     to   4  years,      . 

-    7 

Ageb.  Chsm^ 

From  4  to  5  years ^2 

„    5  to  G  yeariitj     .    ,    *    ,    ♦    2 
Above  6  years,      ......    0 


Total, 


40 


Danger  from  bronchial  inflammation  is  to  be  dreaded  rather 
towards  the  end  than  flie  beginning  of  the  disease.  Conviilsions 
are  apt  to  occur  if  dentition  is  going  on  at  the  time ;  and  if  they 
arise  from  the  congestion  or  effuaion  within  the  cranium,  they  are 
generally  fatal. 

If  a  predisposition  to  tnbercle  exists,  whooping-cough  may 
determine  the  development  ofphthisris. 

Treatment— The  stage  of  invasion  is  seldom  maiied  by  B3?Tnp- 
toms  of  greater  severity  than  those  of  common  catarrh,  and 
consequently,  eKcept  putting  the  patieut  on  a  low  or  very 
moderate  diet,  and  attending  to  his  bowels,  there  is  little  occa- 
eiun  for  medidne. 
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The  whoop  having  confinned  the  nature  of  the  alTeetiOQf^^^l 
the  second  stage  being  established,  the  disease  will  run  its  courac^^ 
and  one  of  two  indications  of  treatment  may  be  followed.  Tbft, 
first  m  to  prevent,  if  possible,  coovalsions,  or  any  attack  ^^H 
inflammation,  either  of  the  lungs,  the  stomach,  or  of  the  mem^^l 
branes  of  the  brain.  The  second  indiaition,  after  the  period  of 
daj3ger  is  past,  is  to  prescribe  such  medicines  as  may  intemipt 
the  course  and  anticipate  the  time  of  the  gpontaneotis  cessation  i 
of  the  dlsefise.  I 

The  best  mode  of  ob\nating  the  danger  of  cerebral  irritatioi), 
or  of  inflammation  of  any  of  the  organs  that  have  been  mentioned* 
is  to  mitigate  and  control,  as  far  as  possible,  the  frequency  of  the 
paroxysms,  to  check  those  aecrefciona  which  are  in  excess^  and 
to  excite  those  which  ai-e  in  defect,  and  these  objects  are  best 
obtained  by  mild  sedatives,  combined  with  gentle  purgatives  or 
laxatives. 

The  choice  of  the  sedative  has  been  considered  a  matter 
much  importance.     The  continental   physicians  have  be^i^ioiri 
much  praise  on  belladmina,  others  on  h^mlockj  others  oa  henba' 
while  some  have  contented  themselves  with  opiuTri.    It  must  be 
admitted,  however,  that  none  of   these  narcotics   possess  any 
specific  property  in  controlling  this  disease,  so  that  the  selectioa^j 
of  the  particular  one  must  be  lefb  to  the  discretion  of  the  pnii^H 
titioner.     But,  supposing  the  patient  to  be  a  child,  as  the  head  li^^ 
especially  the  organ  to  be  protected,  the  mildest  sedatives,  Bm 
as  kyoscyamus,  or  the  syimp  of  poppies,  are  the  safest  and 
Should,  however,  heUado^ina  be  selected,  if  the  cluld  be  und< 
four  years  of  age,  the  dose  ought  not  to  exceed  one-eightJi  of 
grain;  or  if  hyoseyamus,  Imlf  a  gram  to  a  grain  every  ajjc 
eight  hours;  while  if  it  be  the  syr^up  of^oppu^,  this  medici 
should  be  ^ven  in  such  fractiQual  doses  of  a  drackm  as  are  sotl 
to  the  age.    Pmfjdered  hdladmina  root  has  been  recently  reoai 
mended  by  Vollant     The  dose  is  mie-fifth  of  a  grain,  given 
first  once,  then  twice,  then  four  times  a  day,  and  so  on  un 
the  parojcysms  begin  to  subside,  when  it  is  to  be  given  at  m 
longer  intervala     Thus,  he  says,  the  spasmodic  period  may  be 
p<^tivBly  arrested  in  three  or  four  days.     The  powder  of  the 
leaves  he  considers  to  have  little  efficacy  {SyJetu  Soekip  Ymr^ 
Book,  1862).     Infosion  of  wild  thyrae,  slightly  sweetoned  wom 
mixed  with  gum,  is  also  said  to  effect  great  Impioveiiieal  im 
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cases  of  spasmodic  cough,  (JoSKrr,  I  c.)  Cockmml  is  an  anodyne 
which  sometimes  affords  relief.  It  h  usually  pi'escribed  in  tho 
form  of  a  mixture,  consistiog  of  cochineal,  10  grains;  mibcar- 
bamite  of  potaeh,  20  gjuina;  sugar,  J  az,;  water,  4  oz,;  nib 
together  and  strain  (Squire's  Companion  to  the  Pharma- 
coptma,  p.  62).  Of  this  mixture,  a  quarter  of  a  tea-spoonful  four 
times  a  day  is  aufficient  for  a  ehild  one  year  old;  half  a  tea- 
spoonful  for  a  child  of  two  years;  and  a  tea-spoonful  for  a  child 
of  four  years.     Boiled  apples  in  milk  should  be  given  for  food. 

An  opiate,  in  the  early  stage  of  the  disease,  ought  not  to  be 
administered  alone,  and  some  purgative  or  laxative  ought,  as  a 
general  rule  in  all  cases,  to  be  combined  with  it.  The  selection  of 
the  particular  mediciue  is  perhaps  unimportant,  and  any  vegetable 
or  saline  purgative  will  perhaps  answer  equally  well,  as  the 
con/edio  mnnWj  rhubarb,  castor  oil,  or  vuanna.  Tlie  neutral 
salts,  however,  sit  easiest  on  the  stomach,  and  (ajs  the  medicine 
must  be  continued)  are  the  most  agreeable  to  iJie  patient. 
Opium  is  the  mast  efficient  remedy  in  aliasing  the  cough,  but  is 
liable  to  the  objection  of  being  apt  to  check  the  mucous  secretion- 

Towards  the  clase  of  the  second  stage  the  symptoms  may,  in  a 
few  instances,  become  unfavourable,  and  cerebral  iiTitation,  with 
convulsions,  or  inflammation  of  the  membranes  of  the  brain,  of  its 
substance,  or  of  the  tissues  of  the  lung,  or  of  the  alimentary  canal, 
may  complicate  the  disease,  and  now  the  treatment  of  the  case  is 
always  exceedingly  difficult,  and  frequently  unsuccessful 

If  the  convulsions  should  come  on  suddenly,  and  without 
headache,  or  other  symptom  of  inflammatory  action,  small  doses 
of  any  opiate,  and  mustard  poultices  to  the  feet,  often  relieve  the 
patient;  but  should  the  convulsions  still  continue,  an  asafmtida 
mjeciion  may  be  administered.  It  often  happens  that  the  con- 
vulsions are  combined  with  a  suppression  of  the  vomiting,  and  of 
the  usual  glairy  discharge  \  and  in  these  cases  leeches,  followed  by 
a  large  lintsecd  ^KMltice,  should  be  applied  to  the  epigastrium.  If 
the  disease  should  proceed,  and  headache  or  other  symptom  show 
an  affection  of  the  membranes  of  the  brain,  leeclies  should  be 
applied  to  the  temples  and  cold  to  the  head. 

When    the    poison    excites    inflammation  of   the    tissues   or 

substance  of  the  lungs,  bleeding  to  a  limited  amount  may  be 

required;  but  we  should  be  satisfied  with  such  mitigation  of  the 

symptoms  as  may  obviate  immediate  danger,  and  even  that  is  not 
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always  obtained,  since  tbe  affection  is  not  to  be  subdued 
bleedingj  as  in  simple  inflanmiation ;  for,  being  dependent  on  the ' 
action  of  a  morbid  poiaon,  it  will  run  a  definite  coujiia     Blacbe 
bled  in  nine  cases,  either  with  the  lancet,  by  leeches,  or  by 
ping,  and  in  one  case  no  less  than  five  times ;  yet,  he  adds,  wid 
a  desolating  want   of  success^  and  eight  out  of  the  nine 
tenninated  fiitfiUy.     This  result  makes  him  add  ao  axiom, 
which   every   pnictitioner  will  agree,  that  there    is    in  severe 
ivhooping-mugh,  as  in  typhus,  cholera,  and  many  other  affeeiioji 
an  unknown  element  which  modifies  and  gives  a  specific  cl 
acter  to  all  these  intercurrent  inflammations. 

If  the  intestinal  c^inal  be  affected,  some  pnr|^tive»  cotn-- 
bined  perhaps  with  calom'd^i  may  he  necessary  to  act  on  the 
bowels  and  free  them  from  their  contents;  and  if  the  stoola  l» 
white  and  muciform,  and  the  patient  not  relieved,  an  enlai^ 
state  of  the  follicles  may  be  suspected,  and  consequently  a  KntMtd 
police  should  cover  the  abdomen  for  some  hours,  pr 
perhaps,  by  an  en^fna  of  mjimf  of  poppim  and  barhy-tvaier,  an 
which  should  be  administered  night  and  morning.  Many  otba 
modes  of  treatment  have  been  recommended  for  the  cure  rf 
whooping-cough,  and  more  especially  a  treatment  by  emMi^ 
repeated  every  second  day.  Ipemcuanha  is  the  host  emetic^  i 
may  be  given  every  second  day  as  such,  with  smaller  doses  in  til 
interval  every  two  or  thiee  hours,  so  as  to  sustain  a  slight  degree ' 
of  nausea. 

The  disease  having  passed  into  the  third  stage,  and  the  inflam- 
mation or  other  threatening  symptom,  if  any  has  existed,  having 
snbsided,  it  is  desirable  to  attempt  to  abridge  the  duration  of 
cough,  which  often  extends  to  a  most  distressing  length ;  and 
this  purpose  Monica,  antispcmnodics,  amnttr-irriim^s,  and  other 
remedies,  either  externally  or  internally,  have  been  recommended* 
The  more  stimuknt  antispasmodics,  as  aatiftstidu,  muak,  ccwf<w*» 
oil  of  wmhevt  eaniJictrides,  and  camphor,  are  the  remedies  which 
have  obtained  the  most  suffrages  in  the  cure  of  this  stage  of  tie 
whooping-cough.  But  the  two  first  are  most  esteemed,  and  sos 
persons  even  considered  amfostulxi  to  be  a  specific,  not  only  in  th 
but  in  every  other  stage  of  the  disease.  It  should  be  given 
emulsion,  in  the  dose  of  one  or  two  grains  to  a  child  two  years  i 
repeated  three  or  four  times  a  day,  or  even  as  often  as  eYery  tro 
or  three  houiB,     CuUen,  however,  preferred  ciTtchona  or  am/G^ida^ 
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and  considered  it  "the  most  certain  means  of  curing  the  disease/* 
Many  other  remedies  have  been  mentioned,  as  aluviy  kj/drocyanic 
acid,  oxUh  of  zlm:,  arsenic,  and  many  preparations  of  iron,  and 
all  of  these  remedies  have  been  found  to  a  certain  extent 
useful;  but,  in  estimating  the  results  of  remedies,  we  should  be 
careful  not  to  mistake  temporary  recovery  for  cure ;  and  the  fact 
of  so  very  many  remedies  l>eing  higUy  spoken  of  might  create  a 
doubt  as  to  the  value  of  either* 

When  internal  remedies  have  failed  to  make  any  impression  on 
the  whooping-cough,  the  cure  is  often  attempted  by  means  of 
lociil  treatment,  or  by  derivatives.  Tlie  early  physicians  applied 
actual  cautery  to  tlie  nape  of  the  neck;  the  modem  ones,  hlUUrs 
to  the  spine,  or  directed  the  back  to  be  rubbed  with  the  unffuen^ 
turn  aniimonii  cum  potassio  tartari^saii,  or  with  some  liniment 
or  embi^ocation,  as  tlie  liniment  of  camphor  or  of  amvmnia,  or 
mth  amfo'tldu,  oil  of  arnher,  oil  of  turptntine^  or  the  tlneture  of 
eatitliarides.  The  general  opinion,  however,  is,  that  these  do  little 
good  unless  they  contain  some  opiate,  whose  absorption  they 
facilitate.  Foot  baths  and  the  warm  bath  have  also  been  used, 
and  often  with  much  efficacy*  ' 

When  ordinary  remedies  have  failed,  a  change  of  air  is  a 
resource  of  gi^at  value,  and  was  first  mentioned  by  Dr  Forbes^ 
in  his  thesis  De  Tu&H  Convuhwi,  in  1754;  and  since  that  period 
it  has  been  recommended  in  dangerous  cases  by  most  physicians 
with  that  pmise  it  so  eminently  deserves.  While  it  is  determined 
that  a  change  from  the  bad  air  of  a  town  to  the  purer  air  of  the 
country  is  at  all  times  a  great  benefit,  Lombard  contends  that 
he  has  found  a  change  from  the  country  to  the  town  to  be  not  less 
beneficial,  and  that  the  patient  is  benefited  even  by  the  removal 
to  fio  short  a  distance  as  half  a  mile.  Indeed,  it  is  impossible  to 
witness  more  striking  instances  of  the  advantages  of  treatment 
than  we  uccasionally  observe  in  patients  when  removed  from 
large  towns  to  their  environs,  for  even  in  a  few  hours  they  oftea 
recover  from  an  apparently  hopeless  state.  A  sail  across  a  river 
is  also  beneficial,  although  the  distance  may  be  short. 

Dietetic  and  General  Treatment* — The  patient  should  not  be 
allowed  animal  food  from  the  commencement  alniost  to  the 
termination  of  the  disease  in  its  acute  form.  It  is  desirable  also 
that  the  temperature  of  his  apartment  should  be  regulated^  and 
that  he  should  not  he  exposed  to  any  considerable  or  sudden 
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cliange  from  heat  to  cold.      In  mild  weather  also,  if  no  h 
f^ymptom  farbids*,  he  should  he  permitted  to  take  exercise  io 
open  air.     He  should  likewise  he  recommended  to  wear  flanneL 

There  are  no  known  means  of  prevention,  except  an  entiie 
removal  from  every  source  of  contagion. 


DeftnitioiL — An  amite  specific  duease,  which  ru7is  a  quick 
definite  coiirut  in  eight  to  fomieen  days.    lis  anatomical  char 
Ur  ia,  sjrreading  inflammation  of  the  miwouB  membrans  of  tJte 
pharynw,  aitended  by  enioudatiou  oflympk     The  disease  is  attended 
with  great  prostration  of  tim  vital  ptnmrs;  by  a  very  early  appmr- 
ance  of  albumen  in  ths  urine,  which  may  continue  for  a  very  ehoH 
time  only,  or  nmy  become  persistent.    In  some  eases  a  remarkabU 
mries  of  nervous  phencmeiia  are  apt  to  8uperve7ie,  charade 
by  progressive  paiulysis,  mid  sometimes  by  fatal  syncope. 

Historical  Notice. — Diphtheria  h  by  no  meana  new  to  Englnndj 
and  the  writings  of  the  older  physicians  prove  that  from  time  I 
time  it  has  been  epidemic,  or  at  least  very  common  in  many  p*n 
of  England.    Tlie  historical  account**  of  the  disease  show 
it  has  prci^erved  iU  essential  character  and  nature  from  age 
age.     Ever  since  the  end  of  the  *' sixteenth  century,  diphthe 
has  been  observed  in  eveiy  region  of  the  Old  and  New  World 
At  first  it  continued  for  a  time  in  Spain;  and  during  nearly  fori 
years  was  noticed  in  different  parts  of  the  Peninsula,     llathci 
later,  aU  Italy  was   successively  afflicted   by   it     Towards 
middle  of  the  last  century  especially,  epidemics  of  the  disej^se' 
have  occurred,  less  general  and  less  prolonged,  but  more  multi^j 
plied,  in  England,  in  France,  in  Sweden,  and  in  America^  aia^fl 
particularly  at  New  York  and  Philadelphia.     It  terminated  the" 
life  of  the  celebrated  Washington,  and  of  the  Emprea*  Josephine. 
The  outbreaks  have  usually  been  limited  in  extent,  sometimes 
not  spreading  beyond  a  single  dwelling,  building,  village,  or 
quarter  of  a  large  town.      It  prevailed  as  an  epidemic  in  the 
north  of  France  and  south  of  England  in  1859,  to  a  considerable 
extent;    and  since   that   time   many  excellent %i on ographs  ban 
been  written  on  the  subject  in  our  own  country,  among  whic 
those  of  Hunter  Scrapie,  Chatto,  Wade,  Emeat  Hart,  Greenhoi 
Sanderson,  and  Jenner  are  conspicuous 
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Patliology  and  Morbid  Anatomy. — In  this  disease,  as  in  many 

others  of  the  miaamatic  kind,  the  general  or  the  local  symptoms 
may  predominate,  giving  special  features  to  each  caae;  and  the 
patient  may  die  from  tlie  eeveiity  of  the  general  disease,  or  from 
the  severity  of  some  one  of  the  loc^d  lestona 

The  niucous  membrane  covering  a  tonsil  may  be  the  primary 
seat  of  the  characteristic  local  exudation,  or  the  arches  of  the 
palate,  or  the  posterior  surface  of  the  soft  palate,  the  uvula,  the 
nares.  or  the  pharynx  may  be  the  primary  seat.  At  first  them 
is  redness  and  swelling;  and  the  nonnal  mucous  secretion  is  so 
altered  in  its  physical  propeitiea  that  it  adheres  by  its  own 
increased  viscidity  to  the  mucous  membrane.  A  white  or  gray 
patch  now  forms  on  the  membmne,  which  indicates  the  presence 
of  a  layer  of  lymph  on  the  reddened  surface. 

The  layer  of  lymph  may  tlius  spread  from  one  or  from  several 
centres  over  the  reddened  surface;  and  this  redness  may  involve 
the  whole  mucous  membrane  witliin  reach  of  the  eye.  The 
lymph  which  grows  upon  this  reddened  surface  may  descend 
into  the  larynx:,  the  trachea,  and  the  bronchi.  Dr.  Stokes  has 
recorded  a  fatal  case,  in  which  the  tongue,  tonsils,  pharynx, 
epiglottis,  larynx,  trachea,  and  right  bronchus  were  more  or  less 
thickly  coated  with  the  deposit,  even  as  far  as  the  fourth  or  fifth 
bronchial  mmification,  while  the  left  bronchus  remained  quite 
fi"ee  from  it  The  right  lung  was  oedematous  and  consolidated, 
the  left  comparatively  healthy  (Duh  Jour.  Med.,  Feb,  1863). 
Dn  Jenner  has  known  the  diphtheritic  exudation  to  extend  into 
the  oesophjigus  and  stomach  {Diphtherid;  its  S^mptome  and 
Treaiment,  by  Dr.  Jenner,  p.  4).  K  the  IjTnph  be  torn  from  the 
mucous  membranej  a  raw,  bleeding  surface  is  exposed,  which  in  a 
few  hours  is  again  covered  by  a  new  layer  of  Ijinph.  The  lymph 
of  diphtheria  has  a  variety  of  appeiirances.  Sometimes  it  is 
granular,  with  very  little  consistence  or  tenacity.  Sometimes 
the  part  is  covered  with  a  pulpy  substance  of  a  white  or  gray 
colour;  but  this  pellicle  is  constant  in  some  foim  or  other,  and  is 
possessed  of  the  power  of  reproducing  itself.  It  is  this  specific 
eicudation  whieh  establishes  the  disease  as  one  sui  generis,  and  to 
which  Bretonneaii  gave  the  name  of  " Biphtheritis,'*  and  which 
has  been  subsequently  modified  to  ** Diphtheria"  The  latter  term 
has  the  advantage  of  being  the  shorter  word,  and  is  that  adopted 
by  the  Begistraj-General     Etymologically,  the  terms  are  derived 
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from  htjiBipa  vel  St^fti/ofc*  signifying  the  prepared  skin  of  an 
animal;  while  Si^Oipirfic  vd  Stijy^tpta^  signifies  that  which  i^ 
covered  with  a  fur,  or  with  a  leathern  coat* 

In  microscopical  chamcters  it  doea  not  appear  that  this  "fur." 
*'  pellicle,"  or  "  false  membrane"  of  diphtheria  can  be  distinguiKbeJ 
from  the  concrete  exudation  on  blistered  aurfjictja,  or  that  which 
forms  in  the  angina  of  scarlatina  (Emtis).     The  commencement 
of  the  formation  of  the  pellicle  is  in  reality  an  act  of  coaguhition, 
*fhe  mucous  membrane  exudes^  in  t!ie  first  instance,  a  fluid  in 
which   the    fthrin   or   muidn  coagulates;    and    such    ooagulat^**! 
material  fonns  the  tube  casts  which  lino  the  surface  of  the  larjnajc 
and  trachea,  but  from  the  mucous  surface  of  which  they  come  U* 
he  separated  by  a  considerable  interval ;  and  generally  it  mnj  U* 
stated  that  there   is  the  greatest  possible  variation  as  to  the 
extent,  the  consistencCj  the  colour,  and  adherence  of  the  pellicla 
Sometimes  the  particles  of  lymph  are  so  thin,  soft»  and  separated 
from  each  other,  that  the  teiTtv  menibrane  can  scarcely  be  cotT©ciI| 
applied  to  it.     At  other  times  it  is  tough,  elastic,  and  as  mud 
as  an  eighth   of  an  incli   in   thickness.      In  the  one   case 
lymph  resembles  cream  in  consistence;   in  the  other  it  reaeml) 
wash-leather ;   and  between  the  two  extremes  we  meet  with 
intermediate  conditions  as  regards  consistence  and  tenaci^*.    Pa 
granular  corpuscles,  oleo-protein  granules,  and  epithelium  coBsti 
tute  the  bulk  of  the  softer  fonns  of  the  so-called  lymph ;  wbili 
such  fibres  as  we  see  in  the  bufly  coat  of  blood -coagula  constilut 
the  bulk  of  the  toughest  variety  of  the  lyinphy  pellicle  (JoNEtt)^ 
Vegetable  gi'owths,  as  the  otdium  of  muguet  (VOGEL),  occur 
the  pellicle  of  diphtheria   fTOm    time  to   time,   and    have 
reported  by  some  as  a  constant  occurrence,     It  is,  however, 
no  moans  so;    and  the  accidental  existence  of  snch  vegetjit 
growths  is  no  evidence  that  epiphytes  have  any  essential  conne 
tion  with  cases  of  diphtljeria  (Jenner). 

The  lymphatic  glands  to  which  the  lymphatics  of  the  phaiynx 
lead  are  found  in  cases  of  diphtheria  to  be  larger,  redder,  imAH 
moister  than  natural ;  and  if  the  disease  has  continued  lung,  the^^ 
become  brittle,  pale,  and  of  a  brighttsh  red  colour  on  section- 
characteristic  of  inflammation  of  their  suhstanco,  Tliese  enlarged 
glands  may  be  felt  during  life  behind  the  angle  of  the  lower  jai|^ 
on  either  side,  as  weU  as  down  the  neck  by  the  sides  of  th^| 
larynx,  when  that  organ  is  implicated     Such  enlui^mGnt  of  il^M 
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glaa^is  is  jast  in  proportiou  to  the  severity  and  depth  of  the  local, 
oasal,  pharyngeal/kryngeal,  and  tracheal  di^eaae;  and  when  the 
discharges  frora  the  pharynx  are  letid,  and  the  mucous  niem- 
brane  sloughy,  not  only  are  the  glands  behind  the  angles  of  the 
jaw  enlarged,  but  the  connective  tissue  in  which  they  are  placed 
h  the  seat  of  the  effusion  of  senim,  and  even  the  exudation  of 
lymph,  so  that  very  great  general  swelling  of  the  parts  Ls  the 
result 

Condition  of  the  Urine  in  Diphtheria.— Albumen  is  found  m  many 
eases;  50  per  cent  (Lee),  C6  per  ci3Qt  (BoNCHUT,  Empis),  in  the 
majority  (Mangln),  in  all  the  cases  examined  by  the  observer 
(Sanderson).  Its  quantity  appears  to  be  sometimes  enormous, 
so  that  the  urine  becomes  (juite  solid  from  heat  and  nitric  acid, 
(Parkes,  L  c.) 

Although  it  is  not  established  that  albuminuria  is  an  essential 
element  in  tlie  disease,  yet  it  is  a  most  important  symptom  both 
as  connected  with  the  pathology  of  the  disease  and  with  its 
prognosis,  The  first  discovery  of  the  relation  of  albuminuria  to 
diphtheria  was  made  by  Mr,  Wade,  of  Birmingbara,  and  was 
communicated  to  the  Queen's  College  Medico-Chirurgical  Society 
in  December,  1857.  During  the  following  year  Bonclmt  and 
Empis  made  a  similar  discovery  in  Paris.  These  obsei-v^era  attach 
very  great  importance  to  the  renal  complication,  as  affording  an 
anatomical    explanation    of    the    fact    that,   in    many  cases  of 

Riphtheria  in  which  death  occurs  neither  by  suffocation  nor  by 
sptic  poisoning,  it  cannot  be  due  to  local  lesion*  Bonchut 
insiders  it  a  sign  of  the  commencement  of  purulent  infection  in 
iphtberia,  and  coincides  with  very  great  gravity  of  the  disease. 
The  blood  then  assumes  the  tinge  of  bistre;  and  numerous  masses 
of  pulmonary  apoplexy  may  be  found  after  death,  resembling 
those  which  precede  the  development  of  metastatic  abscesses  in 
the  lungs.  Mr.  Wade  is  of  opinion  that  albuminuria  produces  a 
diminution  in  the  total  amount  of  solid  excreta; — the  special 
function  of  the  kidney  being  suspended,  symptoms  arise  which 
indicate  the  retention  within  the  body  of  those  matters  which 
should  be  excreted. 

Dr.  Sanderson  is  of  opinion  that  neither  of  these  doctrines 
regarding  the  pathology  of  albuminuria  in  diphtheria  is  the 
true  one.  In  several  of  the  cases  related  by  him  the  cessa- 
tion  of  albuminuria  was  coincident  with  amelioration  of  the 
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patient's  condition  and  the  disfippearance  of  the  most  alarming 
Bymptoms,  The  early  period  of  the  disease  at  which  the 
albumen  appears,  and  the  short  time  during  which  it  lasts, 
are  facts  of  great  importance.  Dr.  Sanderson  h  of  opinioti 
that  either  (1,)  the  kidneys  nmst  be  the  seat  of  the  primary 

'morbid  process;    or,  (2.)  the   albuminuria  mnst  depend  on  an 
original    change  in   the    blood.      Tliat  it  is  not    due    to    the 
former  of  those  is  evident  from  the  fact  that  the  renal  disease 
is  only  coincident  with  disease  elsewhere  (e.  ff.,  in  the  fauces), 
BO  that    the  special  morbid   condition  of  the    blood    induced 
by  the  diphtheria  viiamn  must  be  regarded   not  only  as  the 
primary  cause  of  albuminuria,  but  of  all  the  other  PjTnptoiaA 
This  Dr.  Sanderson  illustrates  by  comparing  the  poison  of  diph- 
theria  to   that   of  the   poison   of  cantharides,  which,  from    the 
moment  it  enters  the    circulation,  manifests    its    presence  by 
albuminuria,  and  produces  a  series  of  anatomical  changes  in  the 
kidney,  wlxich  are  identical  with  those  described  by  Mr,  Simoa 
and  Dr.  Bristowe   in   diphtheria.     Dr.  Sanderson*s  observations 
still  further  show  that,  at  the  acme  of  the  disease,  wlien  the  urine 
was  intensely  albuminous— when  there  was  complete  anorexia 
iind  the  ingesta  reduced  to  a  minimum— that  then  the  qmmtitjj 
of  urea  excreted  in  twenty *four  hours  was  about  tm<^  as  gi^at  j 
that  excreted  during  a  similar  period  when  cor4valesoene&  wis 
established — when  the  patient  was  eating,  with  an  appetite, 
ordinary  hospital  diet,   with   e:<traa      Thus    it   is    shown   tlu 
diphtheria  agrees  with    the    otlier  pyrexife  in   being  attenti 
with  a  marked  incre?ise  in  the  excretion  of  urea,  and  that 
existence  in  the  kidney  of  the  condition  implied  by  albumen  imi^ 

'  fibrinous  easts  in  tlie  urine  does  not  necessarily  interfere  with 
increase  in  the  elimination  of  nitrogenous  material  There  is. 
therefore,  no  reason  to  apprehend  the  occurrence  of  ura^^niia  as  a 
consequence  of  the  renal  complication  in  diphtheria,  this  compli- 
cation not  being  the  cause  of  the  blood-poisoning,  but  merely  tb^H 
index  of  its  existence^  (£rii.  and  For,  Med^-Chir.  JiBtnmL*,  Jan*^ 
1860,  p.  196). 

Pheaomena  and  Symptoms. — The  prodromata  which  forebode  an 
attack  of  diphtheria  may  be  set  down  as  genend  mnlaim,  ano- 
rexia,    slight   fever,    dysphagia,    and    glandular   swellings      Tht 
symptoms  generally  supervene  very  graduaUy  and  insidiouj^^lyH 
but  feelings  of  depi-ession,  prostmtion,  and  muscular  debilit^| 
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prevail,  attended  by  headache,  nausea,  diarrhoea,  and  chillineii&. 
There  is  a  sense  of  stiffness  about  the  neck  and  throat,  and  the 
drowsine^  which  often  attends  the  acceasion  of  an  attack  of 
diphtheria  may  lead  the  patient  to  fancy  he  has  caught  a  sliglifc 
cold  in  the  thi-oat  while  indul^ng  in  a  shnrfc  filecp. 

Dr.  Jenner  baa  grouped  his  cases  of  diphtheina  into  six  varieties, 
adfoIlowB:^ — (L)  The  miM  form  of  diphtJierixi ;  (2.)  Theinflam- 
mialoTij  form;  (3.)  The  imidimia  fm^m;  (4,)  The  nmal  fm^m; 
(5.)  The  pi4iFiiari/ laryiigml  form  ;  (6.)  The  adhenie  fanyi. 

In  tJie  ntild  furni  of  dipktkerm  tlie  general  symptoms  and  the 
local  lesiona  are  trifling,  and  no  secjiielae  follow.  Febrile  disturb- 
ance prevails  to  a  slight  degree;  and  there  may  be  the  least 
possible  soreness  of  the  throat  on  swallowing.  No  allmmen 
occurs  in  the  urine,  and  no  nervous  symptoms  follow,  Dr,  Jenner 
m  of  opinion  that  many  inflamed  throats,  when  diphtheria  is 
epidemic,  have  their  origin  in  the  diphth£7*m  Tuiasm  (whatever 
that  may  be),  just  as  many  cases  of  diarrhoea^  when  cholera  is 
epidemic,  origiDate  in  the  ckohra  mias^m;  and  it  is  as  difficult 
to  say  in  some  cases  that  an  inflamed  pharynx  is  not  due  to 
mild  diphtheria  as  it  is  to  say  that  a  serious  diarrhoea  is  not 
cholera. 

In  tfte  inJlummatoiT/  farm  of  diphtheria,  symptoms  of  severe 
cynanche^  pfunurujea  precede  the  exudation  of  lymph.  There  is 
redness,  of  a  vivid  or  dusky  hue,  and  swelling  of  the  mucous 
membrane,  covering  the  ai'ches  of  the  palate,  the  uvula,  and  the 
tousils.  The  swelling  is  often  considerable,  from  the  effusion  of 
serum  into  the  submucous  tissue,  which  becomes  of  a  jelly-like 
trmnsparency  and  aspeci  The  pain  in  the  act  of  swallowing  is 
great,  so  that  deglutition  becomes  impossible.  The  lebrile  dis- 
tui-bance  may  be  extreme  or  moderate;  and  although  the  pulse 
is  irequent,  it  soon  becomes  weak,  and  there  is  the  sense  of 
considerable  prostration-  In  from  twelve  to  forty-eight  hours 
after  the  first  symptoms  of  the  throat  affection  supervene,  a 
layer,  more  or  less  extensive,  of  tough  lymph  coats  the  inflamed 
surface,  and  death  may  follow  from  extension  of  the  exudative 
process  into  the  larynx  or  trachea.  ITie  urine  may  contain  albu- 
men,  and  sometimes  the  joints  are  swollen,  hot,  and  tender. 

The  inmdioii^  forms  of  diphtheria  are  dangerous,  because  they 
seem  sudden  and  unexpected.  The  general  symptoms  are  not 
severe.     There  is  no  marked  soreness  of  the  throat,  no  notivble 
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swelling  of  the  lymphsitic  glands ;  but  suddenly  laryngeal 
tonis  supervene,  and  death  rapidly  follows  from  sufR 
and  the  disease  may  be  confounded  with  primary  crouf 
pharynx  has  not  been  examined. 

In  thf'  misiil  fonn  of  diphtheria  a  sanious  discharge  fi 
nose  attnirts  attention,  after  some  febrile  disturbance  o 
tyiMJ.  Tho  glands  about  the  angle  of  the  jaw  begin  to  sv 
arches  of  the  palate  and  tonsils  become  red  and  swolleii 
purulent  fluid  bubbles  in  quantity  from  the  narrowing 
of  the  fauces,  and  is  apt  to  prevent  the  physician  from 
clearly  the  state  of  the  pharyngeal  mucous  membrane, 
few  days  the  disejLse  may  subside  so  completely  as  to  L 
nature  doubtful;  l»ut  it  may,  on  the  other  hand,  spread 
larynx  or  tin?  ]>harynx,  wlien  larjMigeal  or  pharyngeal  sji 
prevail,  and  the  <liagnosis  is  easy. 

In  primirif  htryiujml  diphtheria  the  disease  begin 
painful  d»*glutiti«)n.  and  is  attended  by  redness  and  swel 
the  nuicous  nirinhrane  of  the  pharj'^nx,  arches  of  the 
uvuhi,  and  soft  palate.  Laryngeal  symptoms  rapidly  sup 
and  lymph  may  l)o  seen  on  the  arches  of  the  palate,  the 
tion  UMug  more  abundant  at  the  base  of  the  arch  than  al 
looking  as  if  it  spread  from  the  hirynx.  Death  threaten 
iljmntt. 

In  (hf  asthniir  form  of  diphtheria  the  patient  dies  fr 
constitutional  ctlrcts  of  the  general  disease,  which  may 
with  general  and  K»cal  .»*ymptoms  of  ver}'  moderate  severity 
pulse,  howovrr.  s«>on  becomes  rapid  and  feeble;  the  se 
weakness  autl  of  illness  1x;comes  extreme ;  the  skin 
feverish  punc^'ucy  of  heat  to  the  touch;  the  complexion  a 
a  dirty-louking.  pallid,  and  o]>aque  aspect;  and  fn^m  an 
peritnl  of  the  «lisease  the  tongue  is  brown,  with  sordes  < 
teeth.  Moiv  or  less  lymph  may  be  seen  on  the  pbar 
muciMis  membrane;  and  this  lymph  is  of  a  granular,  pul 
soft  form.  Tlie  (vitient  may  also  swallow  with  perfect  f 
and  thf  thnxit  symptoms  may  appear  to  Ixj  tri>Tal  in  < 
even  when  the  pharyngeal  mucous  membrane  is  covered 
lympli.  In  some  cases,  however,  the  pain  on  swallow 
extrenio.     The  exudative  process  may  extend  to  the  lann: 

^is  extension  is  indicated  by   a  little   huskiness   and  wi 
rer  in  the  voiiv,  and  imperfect  larj'ngeal  breathing. 
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tends  to  supervene  by  asthenia  about  the  tenth  or  twelfth  day  of 
the  disease,  preceded  or  not  by  delirium,  which  may  commence  at 
^^n  early  period  of  the  disease. 
^B  There  is  no  sharp  line  of  distinction,  however,  between  these 
P    several  varieties  of  diphtheria. 

The  duration  of  cases  of  diphtheiia  varies  from  forty-eight 
hours  to  fouiteen  days;  and  when  the  disease  is  iittal  within  a 
'  week,  it  is  so  by  extension  of  the  exudative  process  to  the 
laiyTix.  Larjmgeal  sympt-oms  rarely  commence  after  the  expira- 
tion of  the  first  week  of  the  disease ;  and  in  more  than  half  the 
fatal  cases  of  diphtheria  death  results  directly  from  disease  of  the 
larynx  When  death  occurs  from  asthenia  the  fatal  result  usually 
j  takes  place  about  the  seeond  week  of  the  disease.  In  the  cjises 
I  that  are  not  fatal  the  specific  disease  terminates  between  the 
\  eighth  and  fourteenth  day  of  the  illness  (Jenner). 
^^  Prognoaifl.— However  mild  a  case  of  diphtheria  may  appear  to 
^He,  no  case  is  unattended  witti  danger.  The  great  danger  during 
^  the  first  week  is  from  extension  of  the  exudative  process  to 
^^le  larynx;  and  the  least  laryngeal  quality  in  the  respiration 
^Pleard  at  the  bedside  is  suggestive  of  danger.  Subserpiently  to 
tbe  first  week  death  is  to  be  apprehended  from  exhaustion  and 
lo«a  of  nervous  energy.  An  extremely  i-apid  and  feeble  puLse 
jis  of  grave  import;  and  a  vety  infrequent  puLso  is  of  fatal  signi- 
^■eance  Vomiting  ia  another  unfavourable  symptom,  especially 
^Tf  it  should  recur  many  days  in  succession.  Hsemorrhages  and 
^albumen  in  the  urine  indicate  blood  change  of  great  severity; 
^Hnd  if  the  albumen  is  abundant,  a  fatal  termination  of  the  case 
^fnay  be  expected.  Alt  the  cases  in  which  Dr.  Jenner  has  known 
I      delirium  to  occur  have  ended  fatally. 

The  danger  in  diphtheria  seems  to  be  in  proportion  to  the 
f      youth  of  the  patient.     In  the  child,  deatli  is  generally  due  to 
extension  of  the  disease  to  the  larynx; — after  puberty  it  more 
olten  occurs  from  the  general  affection. 

Sequels. — After  the  termination  of  the  disease,  symptoms  of  a 
veiy  [leculiar  and  characteristic  kind  are  apt  to  supei-venc-  The 
phenomena  are  referable  to  deranged  innervation;  and  although 
their  frequency  and  intensity  is  by  no  means  invariably  pro- 
jx^rtional  to  the  severity  of  the  primary  disease,  yet  the  more 
severe  the  case  is,  the  more  likely  is  nervous  disorder  to  occur, 
■nd  the  more  intense  is  it  likely  to  prove.     These  consecutive 
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phenomena  do  not  appear  at  once.  There  is  ttsnally  a  brk^H 
period  of  convalescence  between  the  diaappeamnce  of  tli^H 
priraaiy  and  the  appeamnce  of  the  secondary  phenomena  <3^H 
diphtheria.  This  period  of  temporary  convalescence  varies  fron^H 
a  few  days  tc>  a  few  weeks.  The  most  alarming  symptoms  af^H 
referahle  to  the  heart  The  frequency  of  its  beats  per  minutJH 
begin  to  diminisli,  and  a  sense  of  lan^or  aupenrenes,  with  1 
tendency  to  vomiting.  The  heart's  beats  are  found  to  be  feebl^^B 
infrequent,  and  slow,  and  death  euperv^enes  from  ceasation  of  tb^^ 
heart's  action  (Jenner);  or  suddenly,  from  the  deposition  of 
fibrine  within  the  heart,  or  in  one  of  the  great  vessels  (Tanneb). 

In  other  cases  the  paralysis  is  more  widely  spread,  and  the 
nervous  symptoms  more  striking;  although  the  nerve  afiectioni 
do  not  at  once  attain  their  maximum  of  intensityj  but  are  pio- 
gressive ;  and  the  progress  of  the  paralysis,  even  in  the  same 
set  of  muscles,  is  seldom  quite  uniform.  It  is  believed  that  tli« 
paralysis  is  due  to  a  primaiy  peripheral  alteration  of  the  nerves^ 
which  is  propagated  from  the  originally  affected  part  to  tb 
spinal  centre,  much  in  the  same  way  lis  in  tetanus  the  irritiitio 
is  transmitted  from  the  wound  (Webee).  If  several  sets 
muscles  are  attacked,  the  faucid  or  pharyngeal  are  usually 
fii^st  set  to  suffer;  and  the  impairment  of  function  is  very  earlj 
betniyed  by  the  condition  of  the  voice,  and  by  the  act  of  awiillow| 
ing,  with  loss  of  sensibility  of  the  velum  pendulum  jMik 
(Trousseau).  The  sight  is  subsequently  apt  to  become 
paired,  then  the  muscles  of  the  tongue,  the  lips;  and  those 
tlie  upper  and  lower  extremity  become  affected  in  the  ordfl 
named  In  Dr*  Greenhow's  experience  anEestheaia  has  co^exi^t 
with  the  paralytic  affection  of  the  fauces  in  all  the  casea 
mucous  membrane  over  that  region,  naturally  so  sensitive,  becoi 
altogether  insensible  and  callous,  even  to  repeated  and  forcible 
pricks  with  the  rdb  of  a  pen;  and  in  rare  cases  speech  beix>ioe>4 
so  inarticulate  as  to  lie  almost  unintelligible.  He  has  also 
Lobserv^ed  that  the  paralysis  and  anaesthesia  are  sometimes  mom 
f  complete  on  that  side  of  the  fauces  which  was  most  severely 
affected  in  the  early  stage  of  the  disease  When  the  pharyngeal 
muscles  are  pai-alyzed  there  is  alarming  difficulty  in  swallowing^ 
The  impairment  of  vision  is  probably  due  to  paralysis  of  thfl 
ciliaiy  muscle.  It  generally  comes  on  suddenly,  and  is  precieiit« 
for  a  day  or  two  by  dilatation  and  sluggish  action,  or  actu^ 
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paralysis  of  the  iris.  The  ton^e,  lii>s,  and  cheeks  may  also 
become  affected,  both  as  regards  motion  and  aensatioii.  Tlie  parti 
then  become  numb  or  cold,  or  they  experience  a  sense  of  foi*mica- 
tion  or  of  scalding,  and  taste  may  be  lost.  The  upper  extremities 
are  either  first  affected,  or  simultaneously  with  the  lower.  The 
power  over  the  raovemeots  of  the  limbs  becomes  impaired,  and 
ansesthesia  is  ako  more  or  less  complete;  or  there  may  be  ten- 
derness with  abnonnal  sensations,  such  as  formication,  and  a 
perception  of  constriction  or  of  tightness  in  the  fleshy  parts; 
or  there  may  bo  convulsive  movements  of  the  limbs,  resembling 
chor^L  The  earliest  indications  of  these  phenomena  connected 
with  the  functions  of  the  limbs  are  peripheral  Tingling  is 
experienced  at  the  tips  of  the  fingers,  accompanied  with  numb- 
ness, rendering  the  patient  unable  to  pick  up  small  objects. 
These  phenomena  then  extend  gradually  to  the  wrist  and  up- 
wards to  the  elbows,  and  even  to  the  shoxilders;  but  the  tingling 
and  nambness  is  especially  felt  on  the  palmar  surface  of  the 
hands.  The  limbs,  wlien  so  affected,  feel  heavy,  feeble,  and  cold 
If  the  paralysis  continues,  the  muscles  concerned  become  flabby 
and  emaciated,  and  strength  becomes  so  much  impaired  that 
patients,  who  can  move  the  affected  limbs  ft-eely  in  bed,  often 
walk  with  much  difficulty,  or  ai-e  unable  to  stand  unless  sup- 
ported. Increased  sensibility  of  particular  parts  of  the  affected 
limbs  accompanies  the  loss  of  power  and  general  numbness, 
ca^using  great  distress,  such  as  tenderness  of  tlie  soles  of  the  feet, 
the  calves  of  the  legs,  or  fleshy  parts  of  the  arms*  There  is  also 
pain  on  pressure  along  the  course  of  the  principal  nerves,  such 
as  the  median  nerve  of  the  arm  and  the  sciatic  of  the  leg 
(EdifL  Med  Journal^  August^  1863).  The  duration  of  the  par- 
alysis vari&s  greatly,  but  generally  the  cases  eventually  terminate 
favourably;  the  paralysis  being  only  dangerous  when  it  affects 
the  respiiiitory  muscles,  and  aggravates  thereby  an  intercurrent 
pneumonia, 

niese  phenomena  of  impaired  nervous  power  generally  betray 
themselves  within  three  weeks  from  the  date  of  convalescence; 
and  the  longest  period  at  which  Dr  Jenner  has  known  death  to 
occur  after  the  first  symptoms  of  diphtheria  has  been  about  two 
naonths 

Propagation  of  Diphtheria. — ^The  disease  seems  to  be  infectious; 
and  family  constitution  (rather  than  any  anti-hygienic  condi- 
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ttons)    favours   its   development   and    determines    its   pi'«)g|9 
(Jenkek,  Greenhow,  Sanderson).  ~1 

Treatment^So  long  as  there  i^  heat  of  skin  and  firmness  ofl 
pnlse  the  physiciati  ought  to  abstain  fit>m  alcoholie  etiniulant^ 
ftud  rest  contented  by  giving  such  sjiline  medicines  m  exert  MM 
slight  action  on  the  gkin  and  on  the  kidneys,  or  on  botlia 
Acetate  of  ammonia  and  citrate  of  potash  ai^  well  suited  for  thifl 
purpose.  The  bowels  should  he  opened  freely  by  a  dose  <fl 
calomel  and  jalap;  or  by  caknnel  and  cQlocyidk  pill,  followed  im 
the  inflammatory  or  sthenic  forma  of  the  disease  by  a  salixM 
aperient— e.  g.,  stdphute  of  niOfjnmla  in  the  iiifumon-  of  raaea,      ■ 

The  throat  aflection  should  be  treated  with  warm  fomentAtionfl 
externally,  and  by  the  inhalation  of  water  vapour  with   acetw 
acid.    A  wine-glaBsful  of  vLnegai*  to  a  pint  of  water  is  a  goofl 
proportion  (Jennee),  and  an  inhaler  should  be  used,  as  n)enticm« 
at  page  343,  under  scarlet  fever.    Dr.  Jenner  recomniends  Squtre'd 
inhaler  as  the  best,     A  lead  gargle  may  be  of  service,  composea 
of  one  fluid  dniehm  of  the  solution  of  diat^etate  of  lead  in  eiglw 
ounces  of  mm  water;  hut  gargles  must  not  be  persisted  in  if  futm 
is  caused  by  their  use.    The  temperature  of  the  room  in  which 
the  patient  is  confined  to  bed  ought  to  be  kept  at  68^  Fahr.,  and 
its  atmosphere  made  moist  hj  the  steam  from  a  kettle' with 
long  spout  constantly  boihng  on  the  fire.     If  the  patient  can 
enveloped  in  a  warm  moist  atmosphere,  so  much  the  better;  and 
tins  may  be  done  by  making  a  tent  mth  blankets  over  the  h 
and,  b)'  the  aid  of  a  spirit  lamp,  a  tin  kettle  of  boiling  water  ina]( 
be  maintained  at  the  boiling  point,  and  its  steam   thus 
to  envelop  the  patient 

If  feebleness  of  pulse  supervenet  if  the  redness  of  the  thr 
assume  a  dusky  hue,  if  the  sense  of  general  weakness 
extreme,  wine  in  large  doses  frequently  repeated  is  reqmred  Sis 
or  eight  ounces  of  port  or  sherry  during  the  day  for  an  adult 
may  be  given  from  the  first,  with  as  good  a  diet  as  the  stommM 
can  digegt  During  the  course  of  the  disease,  much  largew 
quantities  of  wine  and  even  brandy  may  be  necessary;  but  tM 
quantity  of  stimulants  must  be  regulated  by  the  habit?  and  an 
of  the  patients.  A  cliild  of  three  years  of  age  may  take  witH 
advantage  one  or  two  drachms  of  brandy  every  hour — L  «l,  &otM 
three  to  five  ounces  of  brandy  during  the  twenty-fbiir  bcmn 
(Jenner).     Under  all  circumstances  efficient  daily  action  of  tha 
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bowels  must  be  ^cured,  and  the  arinary  and  Intestinal  aecretiona 
should  be  examined  daily. 

If  blood  or  albumen  appear  in  tte  urinCj  diuretics  are  contra- 
indlf^ted.  Mustard  poultices,  warm  lintseed-meal  poultices,  or 
the  warm  wet  sheet,  as  recommended  by  Dr  Hues  in  typboid 
fever,  and  refeiTed  to  at  page  423,  may  be  applied  to  the  loins 
under  these  circumstances.  Tincture  of  the  perchlarid^  of  iron 
has  been  recommended  by  Dr.  Hislop,  of  Binningham;  and  it 
nmy  he  advantageously  combined  mth  quinine  in  the  following 
formula  (Takneej  :— 

R  Quinis  Sulphatis,  gr,  ii, ;  Acidi  Hydi^oohlorici  diluti,  m,  x, ;  Tinc- 
ture Yam  Perchloridi,  m  xv, ;  Infusi  CalumbiE,  |l;  mtsee.  Fiat 
hauitugf  omnibus  s^jUU  /iarw  sumendus. 

With  regard  to  topical  applications,  Dr.  Jenner  is  of  opinion 
that  repeated  applications  to  the  throat  of  caustic  sokitions  are 
injurious.  He  recommends  one  single  but  efficient  application  of 
a  strong  solution  of  nitrate  of  silver  (33.  to  Si.  of  water),  as  a 
remedy  wliich  may  stay  the  spi^md  of  the  exudative  inflamma- 
tion; but  that,  on  the  whole,  hydrocMorie  acid  and  water  in  equal 
parta  will  more  frequently  attain  the  object  It  is  especially  the 
surface  TfMnd  the  exudation,  as  well  as  the  exudation  itself,  that 
should  be  painted  well  over  with  the  solution,  the  brush  being 
passed  over  the  surface  two  or  three  times  in  quick  succession. 
The  white  discoloration  which  results  must  not  be  confounded 
with  the  spread  of  the  diphtheritic  exudation.  The  discoloration 
from  the  acid  passes  away  in  about  thirty-six  hours  j  and  that 
from  the  nitrate  of  silver  somewhat  quicker. 

There  is  considerable  differences  of  opinion  regarding  the  use- 
fulness of  topical  applications,  imd  the  best  means  of  applying 
them*  The  tincture  of  the  peTchlorids  of  iron  is  recommended 
by  some  to  be  gently  painted  over  the  fauces.  The  local  applica- 
tion of  lime-water  by  frequent  gai-gling  or  gentle  blushing,  with 
the  internal  administration  of  nitrate  and  carbonate  of  soda,  prove 
speedily  curative  in  the  milder  cases,  and  alleviate  the  more 
severe,  Ioq  kept  dissolving  in  the  mouth  is  often  also  a  great  com- 
fort in  oises  of  diphtheria,  of  croup,  and  of  all  sore  throats,  and  its 
use  should  never  be  omitted  where  it  can  be  had.  Dr*  Greenhow 
remonstrates  against  the  application  of  the  more  severe  topical 
remedies.     The  pellicle  or  faLse  membrane  ought  never  to  be  torn 
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off  In  the  consecutive  paralysis  tonics  and  local  giatvaDism  W 
the  most  important  remedies,  and  the  bowels  should  be  kept  open 
by  a  pill,  taken  morning  and  evening,  containing  from  a  ipmrt^ 
to  a  half-^*g}uhi  of  tim  extrctct  of  nw^  vomica^  with  a  liki, 
qtmntUy  of  sulphate  of  iwn,  conihhied  with  two  or  three  tjraini 
of  cmnp&uiful  rhubarb  pill  mass.  These  may  be  varied  with  tba 
administration  of  pills  containing  ^th  of  a  grain  of  0irychni4{ 
the  BiTychnia  being  triturated  with  mtgar  of  milk^  and  made  intt 
pills  with  a  anffieient  quantity  of  extract  of  gentian.  Syrup  q| 
the  phosphate  of  iron  in  fluid  drachm  doses  may  be  i^ven  twi^ 
a  day,  and  stimulants  in  the  form  of  malt  liquors,  especially  stout 
(if  free  of  €oc<ndu8  iitiliaus),  are  beneficial  if  taken  with  or 
meak,  and  the  doses  of  iron  may  be  taken  at  the  same  time. 

Tracheotomy  undoubtedly  saves  a  small  pitiportion  of  easea    It 
ought  to  be  had  recoui^e  to  if  the  exudative  inflammation  extanrift 
to  the  larynx  and  advances  in  severity.     The  degree  and  increa*u 
of  the  recession  of  the  soft  'parts  of  the  parietes  of  the 
during  inspiration  m  the  guide  to  its  necessity.     In  the  adtill 
laryngotomy  is  to  be   preferred  to  tmcheotomy,      Dr<   Jeniii 
is  of  opinion  that  the  opening  should   be  made  even 
the  seat  of  disease,  and  not  below  it;  for,  in  opening  thi 
a  healthy  part,  a  new  centre  of  initation  and  inflami 
IB  established.    The  sole  object  contemplated  by  an  opening 
the  windpipe  is  the  prevention  of  death  by  suifocation.     By 
averting  death,  time  is  gained  for  the  geneml  disease  to  run  ii 
course  (Jenkeh). 

Defimtica* — A  Bpecijtc  disease,  a€c&nipanied  hy  (h» 
of  an  albuminous  'material  upon  tk^  muco^ua  msmbranM  of 
epiglotiis,  ghMis,  larynx,  or  trachea,  atidls&nwtimeB  over  all 
them  }Kirts,  indicated  by  acceU't^cd,  dij^ictiU,  whmzmg^  or  shri 
respit^thon;  short,  dry^  constant^  barking  cough;  voice  aKeretl  h 
^hoarseness,  witJi  spasm  of  the  iTiterior  kinjngeal  mumles,  a 
pain  and  constrictUm  above  the  sternum;  frequenthj  foil 
towards  the  close  of  ike  di^iOM  by  expedcraHaTi  of  a  if^i^mbmncm 
idbuTninowi  substajice,  or  even  of  a  cylindrical  cast  of  some  por-^M 
tion  of  the  breathing  tube.     The  disease  occurs  in  children,  cf im^^ 
may  termiruUe  fatally  citlier  i^i  suffoccUion  or  e^cJtausti^n  ofth^ 
vital  powers,  ^M 
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Pathology  ajid  History.— It  has  often  excited  much  surprise  tbat 
a  disease  m  distinctly  maj*ked  in  its  symptoms  should  not  hava 
bt^en  accuiutely  des^cribcd  before  the  middle  of  the  eighteenth 
century,  when  Dr.  Francis  Home  published  a  treatise  on  th© 
mijfocalio  stridula  or  axfup,  in  1765,  as  it  was  observed  in 
Leith,  Musselburgh,  and  the  vicinity  of  Edinburgh.  It  has  been 
described  under  the  name  of  €y7ianche  tnwkealis;  and  Dr.  Farr 
has  proposed  for  it  the  name  of  '*  trachealiu  '*  in  scientific  nosolo- 
gical nomenckture. 

Before  the  time  of  Dr.  Home,  however,  there  iB  reason  to 
lielieve  that  the  disease  was  confounded  with  other  aifections  of 
the  throat  and  breast  i-esulting  simply  from  exposure  to  cold.  It 
wa;s  certainly  also  described  and  distinguished  by  Martin  Shisi,  in 
1749^  at  Cremona,  and  by  Stan%  of  liskeard,  in  ComwaU,  in  the 
same  year  {Phil.  Tra7i8.,^l7oQ).  Many  physicians  have  described 
the  disease  since  that  time,  and  none  with  more  nainuteness  than 
Dr.  Cbeyne,  of  Leith,  who  observed  it  for  several  years^  and 
illustrated  its  pathology  by  careful  dissections. 

The  most  remarkable  pathological  phenomena  of  croup  are  to 
be  observed  in  the  exudative  process  which  attends  the  inflam- 
mation in  the  windpipe,  and  the  formation  of  a  false  mem- 
brane, almost  peculiar  to  children,  but  sometimes  seen  in  adults. 
When  death  takes  place  after  an  illness  of  four  or  five  days,  the 
windpipe  is  found  to  be  lined  with  a  white  or  gray  substance. 
The  membranes  thus  formed  vaiy  much  in  thickness  and  con- 
sistency. Some  are  so  thin  that  the  mucous  membrane  is  rendily 
seen  through  thera,  while  others. are  many  lines  in  thickness, 
exceeding  even  that  of  the  mucous  membrane  iiself,  and  conse- 
quently opaque.  With  respect  to  their  consistency,  some  ai-e  so 
little  coherent  that  they  are  almost  diffluent^  while  others  can  he 
detached  for  a  consiJemble  extent  vsdthout  rupturing.  The  false 
membrane,  though  occasionally  oidy  partial,  yet  more  commonly 
embraces  the  entire  circumference  of  the  larynx,  forming  a  com- 
plete hollow  cylinder,  adapted  to  the  walls  of  the  larynx  The 
membrane  m  in  most  instances  limited  t*j  the  larynx,  but  in 
some  cases  it  extends  down  the  trachea  to  the  bifxircation,  while 
in  a  very  few  cases  it  reaches  even  to  the  minutest  branches  of 
the  bronchi  M,  Hussenot  says,  of  120  cases  he  examined  in 
1778,  it  did  not  extend  beyond  the  larynx,  while  in  42 
cases  it  invaded  the  trachea  or  bronchi*    The  membrane  thus 
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formed  is  in  a  fuw  instances  rcmove«l  liy  tlie  cough, 
genemlly    it    adlieivs    with    so    great     tenacity     that 
only   be    detached   l)y    a   thinner    and    more    serous 
ttiking  place   from    the    mncous    niemhrane    licnuath 
loosens  and  displaces  it.     The  extent  of  the  exudation 
cated  hy  tlie  surfa<!e  covered,  is  perliaps  tlie  most  intere: 
pnictically  useful  part  of  the  patholog}^  of  the  disease. 
Hrst  and   most    particularly  affected   is   the    iipjKir  pa 
(mcliCff,  ahout  an  inch  helow  tlie  tjlofiiH,     In  that  paii 
complain  of  a  dull  pain.     ExteiTial  swelling   has  l»ecn 
there;  and  the  morhid  memhnme  is  Inund  spreading  i 
place  downwards.     Tlie  liack  pai-t  of  the  tnu'hea,  where 
n»j   cartilages,  wems  to    he   its  fii-st  an<l   principal    s<?a1 
Acc(>rding  to  (Juerscnt,  false  memhrano  is  never  entire 
from    the    larynx.     Sonn'times  it  is  confined    to  the  gl 
sometimes  lines  the  whole  interior  of  the  larynx,  inch 
ventrielos,   and    not    unfrecjuently    it    extends    throng 
tnirhea,  ami,  for  a    greater  or   less   distiince.  int*)   the 
tuhe.s.      Dr.  Wood  instan<-es   a  case    in  which  he  sjiw 
mcnjhranc*   line   thr;    upjjcr   portion  of  the    l.ironchi.%  t 
traehea    and    larynx,    and    fhe.   pharynx    as    low    dowi 
ii'sojihagiis.     More  frc<jui'ntly,  he  says,  the  exudation  i 
form  of  pafehes.  or  long  narrow  rihlMUis,  and  occasir>nall 
earlier  stages,  it  has  a  gnmular  aspect,  with  the  red  muc( 
hrane    aj)pearing   in    the  intervals  of  the  imperfectly  c 
pat(*hes.     Acc(mling  to  Clieyne,  in  none  of  the  cases  rec< 
him    was    memhranous    exudation    observed    in    the   1 
nuicous   mend»nuie;    and   if  the  inflammation  cxt-endec 
part,   it   was   only  slight,  and  its  effects  were  seen   in 
puriform  fluid   in   the  membmne  of  the  circoid  or  thy 
tilages.     Some   state  that  it  is  essential  to   the  constil 
croup  that  the  larynx  shouhl  Ijc  more  or  less  involved  ii 
mation,  nv  high  vascular  imt«ition,  accompanied  with  s] 
the   internal    nuiscles   of  the   larynx  (Wood).     Others 
trie  inflannnation  in  croup  is  truly  tracheftl  and  even  1 
(<*iuir;iF:,  Copland).    In  the  more  acutely  inflammatoij 
may  extend  Uy  the  larynx  and  epiglottis,  in  some  cases;  i 
to  the  fii-st  ramifications  of  the  bronchi;  andi 
directions  (Copland). 
Dr.  Cojjlaud,  who  has  paid  ] 
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of  cToap,  states  the  followiag  as  geaeiml  inferences  from  his  obaer- 

vationa : — "  (a.)  That  the  mucous  membrane  itself  is  the  seat  of 

the  inflammation  of  croup ;  and  that  its  vessels  exude  the  albu- 

!uiuous  or  chamcteristic  discharge,  which,  from  ita  plasticity  and 

tb0  effects  of  temperature  and  the  continued  paasagc  of  air  over 

it,   becomes  concreted   into   a   false    membrane  ;—(i^.)    That   the 

occasional   appearance   of  blood-vessels    io    it    arisee    from   the 

presence  of  red  globules  in  the  fluid  when  first  exuded  from  the 

hMAamed  vessels,  as  may  be  ascertained  by  the  atlniinmtratinn, 

■poD  the  approach  of  the  symptfjms,  of  a  poweiful  emetic,  which 

'  will  bring  away  this  fluid  >:*efore  it  has  concreted  into  a  membrane ; 

these  globules  generally  attnicting  each  other,  and  appearing  like 

hi ood -vessels,  as  the  albuminous  matter  coagulates  on  the  inflamed 

surface; — (c.)  That  the  membranous  substance  is  detached  m  the 

■ivanced  stages  of  the  disease,  by  tlie  secretion,  from  the  ex:cited 

^Bfacous  follicles,  of  a  more  fluid  and  a  less  coagulable  matter, 

which  is  {>oured  out  between  it  and  the  mucous  c©at ;  and,  as  this 

rtion  of  the  mucous  crypk^  becomes  more  and  more  copious, 
albuminous  membrane  is  th^  more  fully  separated,  and 
ultimately  excreted  if  the  vital  powers  of  the  respiratory  organ 
and  of  the  system  be  sufficient  to  accomplish  it; — (d)  That  sub- 
acute or  slight  inflammatory  action  may  be  inferred  as  having 
existed,  in  connection  with  an  increased  proportion  of  fibro- 
albuminous  matter  in  the  blood,  whenever  we  find  the  croupal 
productions  in  tlie  air-passages;  but  that  these  are  not  the  only 
morbid  conditions  constituting  the  disease; — (rj.)  That,  in  con* 
junction  with  the  foregoing — sometimes  only  with  the  former  of 
these  in  a  sligljt  degree — there  is  always  present,  chiefly  in  the 
developed  and  advanced  stages,  much  spasmodic  miction  of  the 
muscles  of  the  larynx,  and  of  the  transverse  fibres  of  the  mem- 
branous part  of  the  tnichea,  which,  whilst  it  tends  to  loosen  the 
attachment  of  the  false  membrane,  diminishes,  or  momentarily 
shuts,  the  canal  (of  the  lar3mx)  through  which  the  air  presses 
into  the  lungs ,—(/.)  That  iuflammatoiy  actirm  may  exist  in  the 
trachea,  and  the  exudation  of  albuminous  matter  may  be  going  on 
for  a  considerable  time  before  they  are  suspected,^the  accession 
of  the  spasmodic  symptoms  being  often  the  first  intimation  of  the 
disease ;  and  these,  with  the  effects  of  the  pre-existing  inflam- 
mation, give  rise  to  the  phenomena  characterizing  the  sudden 
seizure  ;—(^.)  That  the  modifications  of  croup  may  be  referred  to 
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the  varying  degree  and  activity  of  the  inflammatory  actioii,  tbfl 
quantity,  the  flaidity,  or  pUi^ticity  of  the  exuded  matter,  th^ 
severity  of  spasmodic  action,  and  to  the  predominance  of  either  ofl 
these  over  the  othei-si  in  particular  eja^ses,  owing  to  the  habit  cfl 
body,  tempemment,  and  treatment  of  the  patient,  &cl  ; — {k)  ImM 
the  muco-purulent  secretion,  which  often  accompaiiiesi  or  foUo^B 
the  detachment  and  discharge  of  the  concrete  or  menibmnijiaB 
matters,  is  the  product  of  the  consecutively  excited  and  sligbtA 
inflamed  state  of  the  mucous  folliclefi,  the  eeeretion  of  which  Acfl 
so  beneficially  in  detaching  the  false  memlimncj — (L)  ThntI 
fatal  issue  is  not  caueed  merely  by  the  quantity  of  the  eronpfl 
productions  accumulated  in  the  larynx  and  trachea,  but  by  tW" 
spasm,  and  the  necessary  results  of  int^^rrupted  respinition  and 
circulation  through  the  lungs; — (k.)  That  the  paitial  detjiebiiienl 
of  fragments  of  membrane,  particularly  when  they  heeoiqfl 
entangled  in  the  larynx,  may  excite  severe^  dangerous,  or  ev^ 
fatal  spasm  of  this  part,  according  to  its  intensity  i-elatirely  ■ 
the  vital  powere  of  the  patient,  and  tliat  this  occurrence  is  luofl 
to  be  apprehended  in  the  complicated  states  of  the  malady  whifl 
the  infiainmatoiy  action,  with  its  characteristic  exudation,  eprrJiA 
from  the  fauca*5  and  pharynx  to  the  larynx  and  tmcheii,  tM 
larynx  being  often  chiefly  affected  in  such  casasj  and  from  ifl 
irritability  and  confonnation  giving  rise  to  a  more  spasmodic  anl 
dangerous  form  of  the  disease; — (L)  That  the  danger  at^ndilfl 
the  complications  of  croup  is  to  he  ascribed  not  only  to  tn 
circumatiince,  but  also  to  the  depression  of  vital  power,  and  Ufl 
characteristic  state  of  fever  accompanying  most  of  them,  paiti* 
cularly  in  their  advanced  stages; — (m.)  Tliat  irritation  CmM 
partially  detached  membranous  exudations  in  the  pharjTix,  or  ifl 
the  vicinity  of  the  larynx  or  epiglottis,  may  produce  eroiipfl 
symptoms  in  weak,  exhausted,  or  nen^ous  children,  without  tlH 
lar3^Tix  or  trachea  being  themselves  materially  diseased;  and  thfl 
even  the  sympathetic  irritation  of  teething  may  occasion  tlH 
spasmodic  form  of  croup,  without  much  inflammatory  irritation  fl 
the  air-passages,  particularly  when  the  prima  via  is  disonlerefl 
and  the  membranes  about  the  base  of  the  brain  are  in  an  exdtfl 
state ; — (n.)  That  the  predominance  in  particular  cases  of  soh 
one  of  the  pathological  states  noticed  above  (fjr.),  as  eonstitutifl 
the  disease,  and  giving  rise  to  the  various  modifications  it  pfl 
sents,  from  the  moat  inflammatorj^  to  the  most  spasmodic,  may  ■ 
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manifested  in  the  same  caae,  at  diflerent  stages  of  the  ttialadj, 
jmrtieularly  in  its  simple  forms,  and  in  the  relapswBs  which  may 
subtjequently  take  place ;  the  inflamniatary  character  predomixiat- 
ing  in  the  early  s^tagei^,  and  either  the  mucous  or  the  spiisraodic, 
or  an  association  of  both,  in  the  subsequent  periods; — (o.)  That 
the  relapses,  wliich  so  frequently  occur  after  intervals  of  vaiious 
duration,  and  which  aometimes  amount  to  seven  or  eight,  or  are 
even  still  more  numerous,  may  each  present  different  states  or 
formfi  of  the  disease  from  the  others;  the  first  attack  being 
gt*nerally  the  most  inflammatory  and  severe,  and  the  relapses  of  a 
aUghter  and  more  spa^nodic  kind;  but  in  some  cases  this  order  is 
not  observed,  the  second  or  third,  or  some  subsequent  seizure, 
being  more  severe  than  the  rest,  or  even  fatal,  either  fi'om  the 
inflammation  and  extent  of  exudation,  or  from  the  intensity  and 
persistence  of  the  spasmodic  symptoms, — most  frequently  from 
this  latter  circnmstance.  The  above  inferences,  however  minute  or 
trite  they  may  seem,  should  not  tie  overlooked,  as  they  furnish  the 
eiifest  and  most  succe!*sful  indications  of  cure,  and  are  the  beacons 
by  which  we  are  to  be  guided  in  the  treatment  of  the  disease." 

No  correct  scientific  name  hns  been  adopted  for  this  dLseasa 
Dr.  Farr  proposes  traehealm,  m  already  mentioned ;  but  it  has  not 
been  adopted  in  the  latest  issue  of  nomenclature  for  the  Army 
returns,  Cullen  s  name  being  still  retained.  It  is  useful  to  know 
the  name  by  which  a  disease  has  been  known  and  described,  more 
especially  as  progressive  im()rovements  are  made  in  not4oh>gy  by 
the  correct  nomenclature  of  diseasea  The  name  of  m*oup,  by 
which  this  disease  has  hitherto  been  known  in  this  country,  is  of 
Scottish  origin.  Cullen*s  cynwnclm  iraeltealiSf  and  the  more 
modem  tracheitis,  are  ol*jectionable  terms,  because  they  lead  to 
fidse  notions  of  the  pathology  of  the  disease.  The  "choak,**  "stuff- 
ing,''*' rising  of  the  lights,"  and  "hives,"  are  all  demgnations  by 
which  the  disease  has  been  described,  and  some  of  them  are  still 
names  in  vogue  amongst  the  common  people  of  the  country. 

The  disease  is  almost  peculiar  to  infancy  and  childhood;  and 
there  are  two  forms  which  can  generally  easily  be  distinguished 
from  each  other,  but  which  are  often  confounded.  One  form  is 
very  manageable,  the  other  very  fat;d  In  the  former  variety 
the  mucous  membrane  chiefly  secretes  mucus,  pus,  or  muco- 
punilent  fluid.  In  the  more  dangerous  form  an  albuminous, 
fibrinous,  or  mucinous  exudation  grows  upon  the  inner  surface 
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of  the  air-passages,  constituting  the  false  membranes  alMi|H 
described*  The  first  form  seems  to  be  the  one  common  in  America, 
of  wliit^b  not  more  than  mie  in  Ji/t^  dies.  The  latter  Ls  the  more 
common  European  form,  of  which  the  deaths  used  t^>  be /o»ir  out 
ot  Jivej  and  still  are  about  a  huJf,  About  one  child  in  Iw^lmp 
deaths  of  children  dia**  from  this  disease;  and  the  i-atio  borne  by 
croup  to  1,000  deaths  from  all  causes,  in  1854,  wns  as  f)'2W. 

Symptoms  and  Course. — The  mildest  form  of  croup  differs  from 
an  ordiuar}^  cataiTlx  only  in  the  addition  of  spasmodic  s> 
but  this  form  may  run  into  the  moi'e  severe  foim,  so  l 
not  poa^ible  to  determine,  in  the  first  instance^  which  fonn  ib 
disease  may  ultimately  assume. 

Tlie  catarrhal  croup  of  Dr.  Wood  embracer  the  sjiasmtxiic  m 
well  as  the  catan'hal  croup  of  Dr.  Copland.  Spasmodic  action  ',^1 
the  laryngeal  muscles  is,  however,  common  to  both,  and  is  cliju- 
actei'istic ;  but  the  infiaanmabion  and  exudation  is  not  in  gen^ 
more  severe  than  tliat  which  attends  a  common  catarrh. 

The  disease  may  be  ushered  in  by  sore  throat,  by  catarrU 
symptoms,  or  by  a  sliort  dry  cough  ;  or  it  may  occur  jjer  se,  mi 
without  the  general  health  being  sensibly  impaired  In  eitiM 
case  the  attack  commonly  takes  place  during  ttie  night,  tl»e  ssJwp 
of  the  child,  which  was  perhaps  more  or  less  agit-ated,  ix^'m 
iaten-upted  by  fits  of  iioarse  coughing.  These  beeonie  rjjt'i'^ 
frequent,  the  respiration  more  difficult,  and  marked  by  a  i>cculiar 
wheezing,  which  has  been  described  as  like  the  sound  of  an 
iuspimtion  forcibly  made  witli  a  piece  of  muslin  betbre  tlie 
mouth,  or  like  to  the  sound  of  air  passing  through  a  brazen  tul"**- 
The  little  patient  also  feels  a  sense  of  restriction  alxiut  ttie 
throat,  iis  shown  by  carrying  the  hand  often  to  it,  and  grasping 
the  larynx.  After  the  paroxysm  has  lasted  some  hours,  thea*  u 
an  interval  of  ease,  which  perhaps  lasts  for  some  hours, 

By  the  end  of  the  second  or  thii'd  day,  s^>metimes  sooiier,  the 
^tongue  becomes  wlate,  the  heat  of  the  body  increased,  the  puk* 
frequent,  the  fiice  flushed,  and  the  countenance  disti'Ciised,     From 
this  point  the  disease  now  rapidly  advances,  the  croujiy  muwl 
attains  its    height,  and    Dn  Home    describes  it   as   '*  vox  hstar 
canhiB  gallif*  others  have  compared  it  to  the  noise  which  a  fowll 
makes  when  caught  in  the  hand ;  wl»ile  the  child  often  put*  itM 
fingem   into   its   mouth,   m   if  to   pull    away   something   whitJiB 
[  obstructs  the  passage.  I 
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As  the  disease  draws  towards  a  close  the  paroxysma  become 
Diom  frefjuent,  the  cough  more  severe,  the  pube  more  rapid, 
siitHjcatloti  more  imminent,  and  the  extremities  cold  and  livid. 
The  final  close  of  the  disease  is  often  by  convukions,  sometimes 
oat  tetanic;  and  Dr,  Ferrier  once  waa  present  when  the 
druggie  was  so  violent  that  after  death  the  coq^se,  in  a  gi-eat 
measure,  rested  on  the  occiput  and  on  the  heels. 

Often,  however,  the  symptoms  are  much  more  moderate; 
although  it  not  unfi^eijuently  happens  that  symptoms  of  the 
severer  form  couie  on,  indicated  by  a  huskinesa  of  the  voice,  till 
no  sound  can  be  heard  above  a  whisper,  by  a  muffled  cough,  and 
a  wheezing  noise  which  attends  the  inspirations  It  is  seldom 
that  children  expectomte;  but  in  happier  cases  than  the  above, 
mueuB,  tinged  perhaps  with  bloody  is  coughed  up,  and  later, 
perchance,  the  false  membrane  is  detached  and  thrown  up,  and 
the  patient  recovers. 

The  croup  which  has  been  described  is  of  the  most  acuta  kind; 
but  in  many  cases  its  course  is  much  more  chronic*  the  symp- 
ti^ms  generally  milder,  and  the  intervals  of  ease  longer  and  more 
complete,  during  which  the  breath  is  free,  the  child  cheerful, 
and  the  appetite  good  In  the  course  of  a  few  days,  however,  a 
violent  paroxysm  seizes  the  child,  and  destroys  him  with  every 
appearance  of  one  stningled* 

Accortling  to  Baith,  on  the  stethoscope  being  applied  to  the 
larynx,  we  hear  a  sort  of  *Hremblotement ,''  as  if  a  moveable 
membrane  was  agitated  by  tlie  air;  and  he  considers  this  phe- 
nomenon as  an  unerring  evidence  of  the  existence  of  a  false 
membrane  in  the  larynx.  Laryngitis  in  the  adult  is  marked  by 
the  same  difficulty  of  breathing,  the  same  lividity  of  countenance, 
the  same  constriction  of  the  throat,  the  same  paroxysmal  attack, 
and  by  the  same  exemption  from  any  severe  constitutional 
affection*  The  voice,  however,  instead  of  being  sharp  and  shrill, 
is  generally  deep  and  hoai\se,  although  sometimes  alt^jgether  lost — 
differences  depending  perhaps  on  the  greater  size  of  the  glottis, 
ajid  on  the  fact  of  the  parts  being  the  seat  of  ulceration  rather 
than  of  the  effusion  of  lymph.  At  length  the  patient  is  cut  off  in 
one  of  the  paroxysms.  The  duration  of  this  disease,  when  acute, 
is  short  The  celebrated  Dr.  Pifccairn  died  on  the  fourth  day  from 
the  first  attack^  and  Sir  John  Hay,  Physician  to  the  Forces,  died 
within  the  same  period.     More  commonly^  perhaps,  the  disease 
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passes  into  a  chronic  state,  when  the  patient  may  survive  m&fiM 
weeks,  or  even  niontha  Several  cases  are  on  record  of  croiiH 
having  terminated  in  twenty-four  hours  j  more  frequcntln 
however^  the  child  lives  to  the  third  or  fourth  daj",  and  im 
chronic  caae-s  much  longer.  From  one  day  to  one  or  twA 
weeks  may  be  given  as  the  variable  periods  of  the  duratioa  « 
this  disease.  I 

Biagii03ifl.^It  is  generally  between  croup  and  the  following 
diseases  :■ — namely,  the  difierent  forms  of  sore  throat,  as  in  «mfW" 
fever  and  measles,  diphikeria^  hrmichUis,  clirom^  lairyngeal  <^nd 
tracheal  inflammaiimi,  and  whoopimj-coiigk;  and  tlio  differentiill 
symptoms  of  each  of  these  from  croup  must  be  studied  by  mwM 
paring  the  definitions,  symptoms,  and  course  of  each  of  tbcH^ 
diieaaesj  as  well  as  the  epidemic  constitution  as  regards  MrrM 
fever,  measles,  diphtheria,  and  whoopijig-cougk  ■ 

Jffodes  of  Propagafion. — Croup  is  said  to  be  more  frequent  i4 
cold  and  moist  climates  than  in  those  which  are  wanner.     It  is 
also  much   mom   severe   in    Europe   than   in  America;   and  itil 
existence  and  progress  is  considembly  influenced  by  changes  <m 
season,  weather,  and  temperature.     It  is  prevalent  in  Switzerlanfl 
and  Savoy,  in  the  eastern  counties  of  England  and  Scotland,  tin 
north-west  countries  of  Europe,   and  in  the  northern  parts  im 
America.     While  the  annals  of  medicine  are  rich  in  |le;seriptiaau 
of  epidemic  and  endemic  croup,  opinions  are  very  much  divided 
as  to  the  nature  of  the  epidemic  influence,  and  whether  or  not  the 
disease  is  contagious  or  infectious. 

Age  has,  perhaps,  the  gieatest  influence  in  predispoaing  to  the 
disease,  and,  while  r^re  in  adults,  it  is  seldom  seen  in  earljr 
infency.  It  is  most  jirevalent  between  the  Jir^t  and  seventh  ymrt 
of  life.  According  to  the  experience  of  Dr  Wood,  the  diseaae 
appears  to  run  in  families;  and  vTgorous  fleshy  children,  witla  rosy 
complexions,  are  frequently  those  who  suflfer  most 

Pro^QBis — *'  Is  never  better  than  doubtful*'     It  is  to  be  detefl 
mined  from  the  violence  of  tlie  local  symptoms,  and  the  f '  "M 

of  the  paroxysms,  rather  than  from  the  constitutional  s}  u,  _  .:-lJ 
Children,  however,  seissed  with  croup  am  said  to  reooFver  infl 
snuiOer  proportion  in  this  country  than  in  America.  Death  tenA 
to  occur  by  apitcea.  m 

Treatment — Every  mse  of  eroup  ilemands  the  viod  aditm 
efficmit,  and  emrgetlc  trmtmsnt.     When  the  croup  in  childrw 
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rapid  and  m  fatal  that 


commence  in  the  larynx,  its  course  is  so  rapid  ana  m 
the  meastires  for  its  Hup]>re9Sion  must  he  early.  Bleeding,  and 
ej^xiecially  local  bleeding,  should  be  employed,  and  in  most 
cases  to  a  considerable  extent  (an  ounce  of  blood  for  every 
year  of  age); — ^and  two  to  twelve  leeches,  according  to  the  age  of 
the  i^fcatient,  should  be  applied  over  the  larj^nx.  After  thewe  have 
fallen  off,  the  bleeding  should  be  encouraged  by  the  applica- 
tion of  a  lintseed  poultice  to  the  throat.  This  first  bleeding  often 
gives  great  relief,  and  sometimes  averts  the  difseaae;  but  if  not,  the 
leeches,  after  a  few  hours,  may  be  repeated.  As  soon  as  some 
relief  is  obtained,  a  blister  alioiild  be  applied  along  the  lateral 
asj^eet  of  the  neck  on  each  side,  and  not  over  the  trachea;  and 
after  that  is  removed,  the  part  f^hould  be  dressed  with  strong 
mercurial  ointment.  In  addition  Ui  bleeding  and  blistering,  many 
pmctitioners  prescribe  emdtim;  first,  because  their  emetic  effects, 
and  the  hirge  evacuations  they  produce,  favour  the  resolution  of 
the  inflammation;  and  again,  because  the  effort  of  vomiting  may 
be  the  means  of  det^iching  and  of  expelling  the  false  memlmme, 
should  it  have  formed.  If  relief  does  not  ensue  on  the  action  of 
the  emetic,  Dr.  Cheyne  recommends  hvo^  three,  or  four  gniins  of 
c^domel,  with  two  or  three  grains  of  James's  powder,  to  be  given  at 
short  intervals  every  two  or  three  hours;  and  a  dose  of  castor  oil 
is  to  be  given  occaaionaUy  till  the  full  effect  of  the  calomel  as  a 
purgative  is  obtained.  Green  fgeeal  stools,  like  chopped  spinach, 
are  characteristic  of  this  result 

Bleeding,  blistering,  and  mercury,  although  the  rule  of  treat- 
ment in  idiopathic  intantine  croup,  are,  for  the  most  part,  entirely 
ioelBcient  in  those  cases  in  which  the  affection  begins  in  the 
fauces,  as  in  the  case  of  many  epidemics,  and  especially  after 
scarlatina  In  these  caises  the  best  treatment,  if  the  false  mem- 
brane be  not  ati-eady  formed,  is  to  relieve  the  throat  by  the 
application  of  a  few  leeches,  as  in  scarlet  fever,  and  then  to 
support  the  little  patient  with  a  moderate  quantity  of  wine 
diluted  with  water.  If  the  false  membrane  has  formed,  perhaps 
an  emetic  affords  the  only  chance  of  relieving  the  patient;  and, 
indeed,  so  soon  as  croupy  cough  and  dyspncEa  occur,  an  emetic  of 
ipeeaciianhii  with  tartar  emetic  ought  at  once  to  be  given  in  doses 
suited  to  age.  Four  to  six  grains  of  ipccacuanhaj  combined  with 
a  quarter  or  a  third  of  a  grain  of  tartar  emetic,  will  be  found 
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sufficient  for  a  child  of  two  or  three  y^ars  of  ag©»  Tlie  action  <*f 
the  emetic  may  be  aide  J,  with  l>etiefit,  by  a  warm  bath  ofiW  to 
1(K)^  Fabr.  in  temperature.  If  it  becomes  obvious  that  the  exuda- 
tion has  a^umed  the  form  of  a  membrane,  especially  if  indjcatetl 
by  a  diphtheritic  coating  over  the  fauces,  a  solution  of  the  nitrat* 
of  silver,  varying  in  strength  from  forty  to  one  hun<liied  lujd 
twenty  gmns  to  the  fluid  ounce  of  distilled  water,  sliould  Im 
applied  to  as  much  of  the  fauces  and  larj^iix  as  can  l>e  rt^ached.  A 
sponge  on  the  end  of  a  piece  of  whalebone,  as  s«dd  ready  made  h\,' 
the  instrument  makers,  should  be  loaded  witli  the  weaker  solu- 
tion, and  sfpieezed  against  the  rlma  glMtidw  two  or  three  times  ii 
day.  Bleeding  has  no  eflect  in  removing  or  modifying  the  faks 
membrane;  but  the  system  must  be  brought  as  speedily  r^ 
possible  under  the  influence  of  mercury.  Mercury  aj*[K*ars  a 
powerful  resource  in  these  cases;  and,  introduced  either  intenj^JI; 
or  by  inunction,  so  as  to  affect  the  mouth,  but  without  indudi 
salivation,  unitbrmly  gives  relief  as  soon  as  the  constitutini 
affection  is  established.  However,  the  amelioration  is  too 
transitory. 

Expectorant  medicines  should  be  given  with  the  mercu 
and  be  continued  after  them.     Ipecacuanha  and  senehct  have  the 
most  efficient  influence  over  the  mucous  membrane. 

Five-grain  doses  of  iodide  of  pota&sium  every  two  houia,  txA 
of  clilorate  of  potassa,  have  been  used  with  benefit;  and  the  n\ 
of  a  vapour  bath  from  7-'*''  to  80^  Fahr.  is  not  to  be  neglect 
(Bltdd), 

The  medical  treatment  of  croup  ia  so  frequently  unsti 
that  tracheotomy  has  often  been  had  recourse  to  aa  the  means 
prolonging  life,    and,  consequently,   m  affording   an  additii 
chance  of  the  patient's  recovery,     Guersent  has  perfortuod  thi 
o|>eration   repeatedly  at    the    Hopital    des   Enfans,    but    alim 
always  without  success.     On  the  other  hand,  VL  Trousseau  stai 
that  he  has  saved  one-tliird  of  his  patients  by  its  means;  *ntl 
twenty  cases  Bretonneau  saved  six.     Perhaps  the  experience 
the  profession,  generally,  is  equally  discordant  on  this  iK>int 
this  moment;   for  those  who  operate  early  contend   they  sa 
some  portion  of  their  patients,  w^hile  those  who  wait  till  a  case  i'S 
advanced  and  beyond  medical  treatment  before  they  rejioil  to  tlit 
measure  for  the  most  part  lose  all  their  patients.     The  evidcin 
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^^^^er,  i^  daily  accumulating  wliicb  sliows  that  tracheotomy 
ought  to  he  resorted  to  much  oflbener,  as  a  remedy  for  croup, 
thao  it  has  hitherto  been,  and  that  at  a  much  earlier  jmriod  in 
(he  disease, — not  as  a  last  i-emurce,  when  dmth  from  asphyxia 
appears  im'niiTwni,  and  aftm*  treatment  of  tite  niGst  depreamny 
ind.  That  this  is  the  secret  of  success  in  Fmnce  and  in  thin 
Duntry  m  sho^n  by  the  experience  of  able  physicians  and  good 
cins,  of  whom  the  names  of  M.  Trousseau,  the  late  Mr,  Jones, 
or^Jersey,  Mr.  Henry  Smith  and  Dr.  Fuller,  of  London ^  the  late 
Dr,  Cruickshank,  of  Drilmellington,  in  Scotland,  and  Mn  Spenee, 
in  Edinburgh,  Dr.  George  Buchanan,  in  Gla^^gow,  and  Professor 
Koser,  of  Tiibingen,  may  be  stated  as  authorities  by  experience. 
In  country  districts  the  performance  of  tracheotomy  in  a  case  of 
croup  is  ahno^t  iuipenitively  called  for  in  the  majority  of  cases, 
if  some  synvpkrms  of  armlioratimi  do  not  follmij  the  steady  nse  of 
hUeding,  emAttks,  the  u^iiin  bath,  and  calo-m^l  purgatlmi,  pursvtd 
for  twelve  or  ma^teen  hours.  I  know  that,  in  a  wild  country 
district  of  Scotland,  wheits  croup  was  very  conamon  and  fatal,  tlie 
late  Dr.  Cruicksliank  saved  eight  out  of  eleven  cases  during  two 
years.  A  valuable  paper  by  Mr.  Smith,  in  The  Medkal  Times 
and  Gazette,  2Gth  January,  185G ;  an  other  by  the  late  Mr.  Jones,  of 
Jersey,  in  the  Htli  November  of  that  year;  and,  lastly,  a  paper  by  Dr, 
Conway  Evans,  in  the  Edinhur[fk  Medkal  Journal  for  January 
and  May,  18G0,  go  to  support  the  same  conclusion,— namely,  that 
an  earlier  introduction  of  air,  by  the  operation  of  tracbeot4:>my, 
for  croup,  would  not  only  give  a  larger  per  centage  of  recoveries 
in  this  country,  hut  would  jilace  the  operation  in  the  same  favour- 
able light  in  which  it  is  now  regarded  in  Paris  and  other  parts 
of  France.  Tracheot-omy  in  croup  is  undoubtedly  gaining  ground  ! 
and  it  cannot  be  denied  that  children  perish  in  the  first  instance 
almost  always  from  suffocation.  Tracheotomy  is  therefore  indi- 
cated in  cmup  (as  in  diphtheria)  as  soon  as  there  are  urgent 
BjTjiptoms  of  obstruction  of  the  glottis.  When  the  respiration  is 
so  impeded  that  the  demand  for  oxygen  is  only  satisfied  by 
difficult  forced  respirations,  dreadful  anguiBh  is  depicted  on  the 
reddened  countenance  co veiled  with  sweat;  there  is  extreme 
restlessness ;  the  patient  tosses  from  side  to  side,  gets  out  of  bed 
one  minute  and  into  it  the  next,  clutching  spasmodically  at  thoso 
^pund  him,  as  if  seeking  eveiy where  for  help.     This  is  the  proper 
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r period  for  the  operation  of  ttxicheofomy  in  axmp, — tlie  time ' 
success  may  be  expected   (Rosee).      Sbould    the  opei-ation 
longer  delayed,  symptoms  of  lusplij^a  appear,    overloadmg  ofj 
tlie  blood  with  carbon  ensues,  the  face  suddenly  becomes  bluttfl 
with  fixed  and  stiiring  eyes,  convulsive  exertions  arc  made,  unif^ 
anxious  struggles  for  breath  follow  the  stage  of  suHbcative  agony. 
In  Bome  cases  the  symptoraa  of  asphyxia  come  on  more  di>wly, 
and  are  apt  to  make  considemhle  progress  liefore  the  danger  is 
fully  appreciated.     This  insidious  form  of  asphyxia  is  denot*.*d  l>y 
symptoms  of  great  weariness  and  weakness,  restlessness,  oppres- 
sion, anxious  startings  out  of  short  slumbers^  loss  of  consciousness 
and  of  feeling,  approaching  stupor,  the  face  pale,  and  tentUng  to 
become  cedemntous.     If  tracheotomy  is  delayed  till  these  syni[»- 
toms  become  expressed,  it  may  still  enable  tlie  child  to  breathe 
more  freely,  and  thereby  may  promote  the  chances  of  recover)" j^ 
but  the  child  has  usnaUy  no  lunger  power  to  resist  the  advancinfH 
bronchitia     The  causes  of  death  after  the  operation  are  maiElr 
pneumouia,  bronchitis,  or  the  severity  of  the  constitutional  febrih^ 
state  (Sydeih  Society  Year-Booky  1863,  p.  278),     Absce^es  in  t!i 
anterior  mediastinum,  pleuro*pnemnonia,  and  pericarditis  ]w 
been  found  after  death.     The  fatal  result,  therefore,  seems  in  soun 
cases  to  depend  on  a  cause  acting  generally  on  the  S3^stem,  and 
which  ultimately  destroys    the  patient.      This    cause    givefi  ft 
difference  of  type  to  tlie  diseiise  in  this  country  from  what  it 
htis  in  France;  but  m  tliis  difference  appears,  in  the  first  instance* 
to  be  aggravated  by  the  obstruction  to  the  passage  of  air,  tliere 
is  thus  a  still  more  jjowerful  reason  why  tlie  operation  of  tracheo- 
tomy ought  to  be  resorted  to  early.     Ago  also  seems  to  influenoft 
success  to  a  considerable  extent.    Under  itm  years  of  age  k 
cases  recover;  but  between  the  ages  of  siic  and  timlve  nearly  om 
half  are  saved  (CoiTft'AY  Evans), 
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DYSENTERY— Dyft-^emo. 

Defnitian. — A  specific  febrih  diaeam,  aeoamjmnied  hy  tomnn 
followed  bt/  atruining,  and  matdy  'muamis  m  bloody  i^tml^,  whi 
Gontahi  Utile  or  no  fttcul  7natte7\     The  minuts  I^rtdicttlar  ai 
tubular  glandular  apparaiua  of  the  mucmw  nmmbruiie  of  (h 
large  i7Ue8tineSj  with  tlie  iiUertubular  (xyluieciim  tusue,  are  Ih 
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0/  Hm  local  le»imi,  ti'hich  someiinwa  esdenda  into  tlte 
mnatt  iniedine  bei/cnid  the  iho-mlic  valve. 

Hiitorical  Notice,  Pathology,  and  Morbid  Anatomy, — Dyseuteiy  is 
a  disease  wliicli  varies  considerably  in  dilfereiit  countries  and 
localities;  and  sometimes  in  apparent  accordance  with  the 
supposed  exciting  cause,  or  prevalent  *' epidemic  constitution." 
Sporadic  cases,  which  now  and  then  occur  in  our  large  towns,  are 
not  generally  so  violent,  and  are  less  fatal  than  the  epidemic 
cases,  or  those  which  occur  in  tropical  cliraatea  The  effects  on 
the  constitution  are  no  less  varied  and  severe. 

Dysentery  has  at  all  times  proved  one  of  the  most  severe 
scourges  of  our  fleets  on  foreign  stations,  and  of  our  annies  in 
the  field,  even  during  campaigns  in  temperate  regions.  It  is 
sometimes  so  prevalent  that  it  exceeds  the  number  of  sick  from 
all  other  diseases  put  together.  It  hns  followed  the  tracks  of 
all  the  gi-eat  annies  which  have  traversed  Europe  during  the 
Continental  wars  of  ihe  past  200  yeara,  It  helped  to  destroy  the 
British  aruiy  in  HoUand  in  1748.  It  decimated  the  French, 
Prussian,  and  Austrian  armies  in  1792.  It  was  a  cliief  cause  of 
death  in  the  iU-fated  Walcheren  expe^iition  in  1809>  It  cut 
down  the  garrison  of  Mantua  in  1811  and  1812,  Sir  Jame^ 
M^Grigor  records  how  fatal  the  disease  was  in  the  Peninsular 
campaigns;  and  we  know  how  disastrous  it  was  to  our  troops 
during  the  fiii^t  winter  they  passed  in  the  Crimea,  in  1854  In 
the  words  of  Sir  Ranald  Mart in»  **It  is  the  disease  of  the  famished 
isons  of  besieged  to^nis,  of  barren  encampments,  and  of  fleets 
rvigating  tro]>ie4il  seas,  where  fruits  and  vegetables  cannot 
he  procured.  During  the  Peninsular  war,  the  first  Burmese  war, 
and  the  late  war  with  Russia,  dysentery  was  one  of  the  most 
prevalent  and  fatal  diseases  which  reduced  the  strength  of  the 
ftrmiea*' 

That  it  is  a  dangerous  and   frequent  disease  throughout  our 
ter-tropical  possessions,  the  following   tabular  statement,  fur- 
hed  by  Sir  Alexander  TuUoch  to  Sir  Ranald  Martin,  sufficiently 
ies: — 
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with  the  disease  of  former  times,  there  m  another  point  of  view 
from  which  the  history  of  the  pathology  of  dysentery  is  especially 
instructive.  It  is  this: — like  all  diseiises  which  Iiave  been  at 
tlie  same  time  epidemic  and  severe,  it  has  been  the  subject  of 
discussions  as  frequent  and  as  varied  as  its  ravages  Iiave  been 
severe;  and  one  single  description  of  the  disease  will  not  do 
for  a  record  of  the  characteristics  of  all  epidemics.  Most  minute 
descriptionjs  of  the  state  of  tlie  intestines  in  dysentery  have  been 
^ven  by  many  writers;  but,  ns  Dr  Copland  justly  observes,  from 
his  extensive  experience,  "Dysentery  is  neither  so  simple  in  its 
Bature,  nor  so  unvarying  in  its  seat  and  form,  jls  some  recent 
writers  in  tliia  country  have  stated;"  and  "  that  writer  will  but 
imperfectly  i>erform  his  duty  who,  in  giving  a  history  of  a  moat 
prevalent  and  dangerous  malady,  confines  himself  to  the  particular 
form  it  has  assumed  during  a  few  seasons^  within  the  single 
locality  or  the  small  circle  of  which  lie  is  the  centre,  and  aiguea 
that  it  is  always  as  he  has  observed  it.*' 

Dysentery  is,  moreover,  a  most  formidable  disease,  especially 
on  account  of  its  oftentimes  insidious  nature,  from  its  tendency 
to  recur,  and  from  the  after-influences  it  exerts  on  particular 
organs  and  on  the  system  at  lai^e.  For  these  reasons  almost  all 
writers  on  the  diseases  prevalent  in  tropical  climates  place 
dysentery  at  the  top  of  the  list  of  severe  affectiijns,  and  refer  to 
it  as  the  cause  and  origin  of  many  of  those  clironic  and  intract- 
able abdominal  diseases  which  so  often  afflict  Europeans  resident 
in  tropical  climates. 

The  morbid  anatomy  of  dysentery  has  not  yet  been  described 
with  uniform  distinctness.  Medical  acience  has  not  yet  finally 
settled  many  points  in  the  pathology  of  the  disease,  consequently 
the  doctrinevS  as  to  treatment  are  somewhat  uncertain;  while  the 
means  of  prevention  are  not  less  irapeifeetly  defined.  It  has 
been  usual  to  describe  cases  of  di/senteri/  as  being  either  ctcute 
QT  chTa7iic;  but  there  are  also  cases^  belonging  to  a  third  class,  I 
which  may  be  termed  amiphx, 

Acmte  Cases  of  Dysentery, — In  this  form  the  specific  lesion  in  the 
form  of  inflammatory  action  does  not  confine  itself  to  the  tissues 
of  the  mucous  membrane  only.  Tlie  serous  covering  of  the 
intestine,  or  even  such  solid  viscera  as  the  liver,  spleen,  kidneys, 
are  involved  in  a  disease-process.  Ulceration  or  sloughing  of  large 
portions  of  mucous  membrane  and  exudation  go  on  together, 
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and  there  may  be  very  little  correspondiug  fever  at  all  coi^ 
mensurate  Mitli  the   severity  of  tbe  lesions,  so  that  while  thJ 
disease  is  acute,  it  is  at  tbe  same  time,  in  many  instances,  uf 
masked  and  almost  latent  nature.     Death  frequently  takes 
within  the  fii-st  ten  or  twelve  days  in  sacb  cases  j  but  the  dii 
may  teiminate  gi-adually  and  spontaneously,  or  aa  the  resrult 
appropriate  treatment,  by  the  end  of  the  third  or  fourth  week. 
On  tbe  other  band,  the  disease  may  not  end  so  favourably  md 
early ;  but,  evincing  a  marked  and  obvious  resistauoe  to  treat- 
ment, may  advance  unchecked ;  the  morbid  changes  boing  slow 
in  progress,  often  extending  over  several  months,  and  then  tl 
case  pa,^e9  into 

Cliroiuc  pysentery — One  of  the  most  hopeless  and  intraeial 
forms  of  disease  which  the  physician  has  to  treat.  Undt^r  tbe 
influence  of  the  slow  morbid  chimges  about  to  be  noticed,  tbe 
wasting  of  the  tissues  of  the  patient  progresses  steadily,  tiU  n 
human  form,  literally  reduced  to  the  state  of  a  living  dkdeton» 
whose  hones  are  held  together  by  skin  and  ligament,  is  iJl 
that  remains.  The  skin  acquires  a  dry,  bmn-like,  furfuraeeotw 
aspectj  and  the  epithelium  desquamates  in  scales  and  powdei 
particles.  During  the  progress  of  such  chronic  cases  vari" 
intercurrent  morbid  states  become  developed,  not  neceafliriljf 
connected  with  the  primaiy  affection,  but  forming  seeondiif' 
lesions  to  the  disease,  and  constituting  the  third  form  in  whkh 
dj/senteiy  must  be  studied,  namely, — 

Complez  Casea  of  I^aeatery.^Tbei^  are  various  secondary  lesioii* 
which  render  cases  of  dysentery  complex,  and  which  arc  reganW 
by  some  as  directly  connected  with  the  primaiy  affection.  TItert 
are  also  secondary  lesions  connected  with  antecedent  fonns  of 
disease,  which  sustain  a  renewed  Impulse  to  their  development  hf 
the  dysenteric  state.  These  secondaiy  lesions  may  be  BlmrtJ/ 
stilted  to  consist,— (L)  In  lesions  of  the  small  ictefetines,  anJ  "^ 
various  solid  viscera  more  or  less  connected  with  the  dyseiitc^^ 
state ;  and  (i)  In  lesions  which  may  be  referred  to  the  co-cxjisten*^ 
of  certain  morbid  states  of  the  patient  with  the  dysenteric  C4>"' 
dition,  such,  for  instance,  as  the  typhous,  acorbtdiCt  and  t«® 
tuherculous  state.  j 

Ajiatomy  of  tlie  Morbid  Tiswies  ia  Acute  Ejysentery, — ^The  act^Ti^^ 
of  the  morbid  anatomy  of  dj^sentery  are  especially  confusing;  »"J- 
while  tbe  disease  has  been  mainly  recognized  diuing  life,  ai^** 
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defined  as  a  febrile  disease  accompanied  by  tormina,  and  followed 
by  straining  and  scanty  mucous  or  bloody  stools  containing  little 
or  no  fecal  matter,  yet  the  local  lesions  associated  with  these 
conditions  have  not  been  clearly  defined  nor  uniformly  de- 
scribed. For  example,  Chomel  and  his  school  considered  that 
the  local  lesion  in  dysentery  consisted  in  congestion  simply,  and 
tumefaction  of  the  mucous  membrane,  especially  in  patches  of 
some  extent,  so  as  to  form  dark  red  or  purple  prominences,  from 
the  surface  of  which  the  epithelium  becomes  detached  by  desqua- 
mation. 

Cruveilhier  believed  that  dysentery  was  an  erythematous 
inflammation  of  the  large  intestine,  quickly  followed  by  sphacelus; 
Emd  he  emphatically  insists  on  the  point  that  the  follicles  and 
solitary  glands  have  no  share  in  the  disease.  "  It  is  not,"  he  says, 
^*  a  follicular  inflammation." 

Bokitansky  includes  these  two  forms  of  lesion  as  essential  in 
dysentery;  and  the  disease,  as  described  by  all  these  observers,  is 
regarded  as  a  process  of  rapid,  and  at  first  of  superficial,  inflam- 
Enation,  leading  inevitably  and  speedily  to  mortification,  and 
cinattended  by  any  special  disease  of  the  solitary  glands.  Roki- 
bansky  states  that,  even  in  the  slightest  variety  of  dysentery,  the 
Enueous  membrane  is  swollen  and  red,  and  may  be  removed  in 
the  form  of  a  pulp  from  beneath  the  furfuraceous  and  vesicular 
epithelium.  In  after  stages,  and  in  the  severer  forms,  the  mucous 
nembrane  becomes  gelatinous,  and  is  easily  separable,  or  it  passes 
into  a  state  of  sphacelus,  black,  friable,  and  ofiensive.  All  these 
observers  regard  ulceration  as  having  no  essential  pai-t  in  the 
iisease-process  which  constitutes  dysentery,  and  as  being  of  very 
pare  occurrence. 

Some  of  the  writers  who  have  described  the  tropical  forms  of 
ihe  disease  have  been  still  less  distinct  as  to  the  details  of  its 
norbi^  anatomy.  For  example.  Twining  seems  to  have  followed 
[]!homel  in  considering  the  lesion  to  be  a  simple  inflammation 
)f  the  mucous  coat;  and  Annesley  is  in  a  great  measure  unin- 
telligible as  to  the  points  of  morbid  anatomy  which  he  describes, 
[t  was  not  till  Dr.  Parkes  published  his  minute  and  admirable 
lescription  of  the  morbid  anatomy  of  dysentery,  as  he  saw  it  in 
[ndi%  that  we  had  anything  definite  on  the  subject  as  regards  the 
lopical  forms  of  the  disease.  He  not  only  showed  the  very  early 
mplication  of  the  glandular  apparatus  of  the  great  intestine  in 
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dygenteric  inflammation,  but  he  established  the  fact,  so  far  u 
hk  caaes  went,  that,  while  ulceratioii  occui^  with  gr^at  >" 
case  never  presents  true  dysenteric  sjrmptoms  without  - 
being  present.  At  Moulmein,  in  India,  he  investigttte^i, 
1843-44,  cases  of  dysenteiy^  in  Europeans  to  the  number  of  fifty,  ai( 
in  Asiatics  to  the  number  of  twenty.  He  concluded  from  tii^, 
observations  that, — (L)  Certain  alterations  in  tie  glands  of  1 
mucous  membrane  of  the  large  intestine,  and  sometinies  of 
ileum,  constitute  the  earliest  lesion  in  dysentery.  (2.)  Tliat 
all  cases,  when  not  too  far  advanced,  the  mucous  membrane  pn 
sented  the  appearance  of  ntimerons  whitish  round  elevatiom,  < 
a  size  varjing  from  a  millefc-seed  to  a  size  so  minute  that  a  le 
only  can  show  the  lesion.  These  elevations  were  hard,  and  beia 
pierced,  gave  forth  a  white  excretion.  Many  of  tliese  had  a  1 
speck  in  the  centre,  and  were  surrounded  by  a  vascular  cir 
(3,)  He  noticed  that  eatudation  sometimes  occurred  in  pnall 
beneath  the  mucous  surface;  that  such  points  of  exudation  hftdj 
white  appearance,  with  contents  similar  to  those  of  the  solit 
glands.  The  mucous  membrane  over  these  points  could  l»e  i 
nibbed  off,  leaving  an  nicer  (Parkes  On  the  Dff8t^iUery  and  Me} 
titis  of  India).  The  observations  of  Dr.  Parkes  were  thm 
posed  to  the  views  just  stated,  and  led  to  extended  investigatitiB 
by  which  such  contradictions  might  be  reconciled;  and  fin 
it  WHS  determined  that  differences  of  climate  do  not  cause  mi 
essential  difference  in  the  structural  changes  which  accomiMl 
dysenteiy.  The  observations  of  Drs.  Craigie  and  Aljercromhie 
Scotland,  in  1837,  prove  this;  and  ahio  those  of  the  late  Dr.  BaJy, 
in  1847,  as  re^rds  England.  Drs,  Clieyne,  Graves,  and  Mavne 
have  demonstrated  the  same  fact  as  to  Ireland.  By  the  i-econk  t'f 
epidemic  dysentery  at  Prague  and  elsewhere,  as  described  by  Dt 
Finger  and  others,  the  observation  holds  true  as  regards  tk 
dysentery  of  Europe  genemlly ;  and  by  comparing  these  iec<snl^ 
with  the  well-recorded  cases  of  those  who  have  seen  the  diseaee 
in  the  tropics,  both  in  civnl  and  in  mOitary  life,  it  will  Ije  a'^n 
tliat  the  true  dysentery  of  tropicivl  and  tem|ienite  climaU^  iod 
not  differ  as  to  its  anaiimmal  signs  in  any  essentiid  jMLilieuiar. 

The  descriptiouB  of  the  disease  in  our  own  country,  as  gi^^** 
by  Cheyne,  Cmigie,  Abercrombie,  and  Baly,  all  agiw  '" 
recording  the  inflamed  condition  of  the  mucous  membrane  of 
the  colon,  with   ita    small    round   ulcers,  pulpy   softeolJig,  ^ 
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Sphacelus  of  some  portions^  and  ulcers  of  various  forms  left 
by  the  separation  of  the  sloughs,  and  enlarged  firm  tubercles, 
which  no  doubt  were  the  inflamed  solitary  gland.s.  Again, 
Sir  John  Pringle,  M.  Bronssais,  and  other  historians  of  dysen- 
t4iiy,  found  the  same  lesions  in  the  dysentery  of  the  caraps  in 
the  continental  campaigns  of  Europe;  and  Broussais  expressly 
states  his  belief  **  that  the  ulcers  of  the  lai^e  intestine  had  tlicir 
origin  in  the  solitary  glands/*  Thus  the  "tubercles/*  the 
**  pustules,"  and  the  "  small-pox-like  elevations "  of  the  mucoiia 
raerabmne  have  been  most  niinutely  described  by  Hewson, 
Pringle,  and  Davis;  and  the  last  of  these  observera  describes  in 
gmphic  language  the  fatal  dysentery  of  the  Walcheren  expedi* 
tion,  and  shows  that  its  anatomiciil  characters  are  similar  in 
all  respects  to  the  dysentery  which  has  been  described  in  this 
countr>% 

We  have  therefore  only  to  compare  all  these  records  with  the 
histories  of  tropical  dysentery,  as  given  by  Ziramennan,  Annesley, 
Pringle,    Copland,    Dr,    Hunter,    Chisholm,    Ballingall,    Parkes, 
Moriehead,  Sir  Ranald  Martin,  Tait,  Macpherson,  and  others,  to 
know  J — "  whether    any   pccuhar    character    of    the    anatomical 
changes  in  the  large  intestine  essentiaOy  dlstinguisbes  the  dysen- 
tery of  intertropical  countries  from  the  dysentery  of  this  and  of 
t>ther  temperate  regions/'     Dr.  AV>ercrombic  admitted  identity  in 
the  nature  of  the  dysenterj';  but,  that  extent  of  the  intestine 
affected  varies  considerably.     Dr.  Craigie  showed  that  the  lesions 
in  dysentery  occur  in  two  forms;  one  continuous  over  the  surface, 
the  other  limited  to  the  viuciparoua  foUlcle^,  which  become 
enlai^ed,  indurated,  and  ulcerated;  while,  on  the  other  hand,  Dr. 
Rvly  has  shoi^Ti  that  all  the  well-marked  varieties  of  structural 
change  in  the  large  intestine  occuning  in  tropical  dysentery,  are 
likewise  found  in  fatal  cases  of  the  disease  occurring  in  our  own 
eountry. 

Seeing,  then,  that  the  descriptions  of  the  morbid  anatomy  Lave 
lieen  so  much  at  varmnce  with  each  other,  several  questions 
suggest  themselves,  namely, — (h)  Whether  distinct  epidemics  are 
characterized  by  distinct  load  lesions  t  (2,)  Whether  two  or 
more  distinct  diseases  Lave  not  been  confounded  under  the  one 
tiame  of  dysentery?  Or,  (S.)  WTiether  the  various  locjil  lesions 
described  by  different  writers  are  only  so  many  varieties,  forms,  or 
types  of  the  same  disease-process — a  process  modified  in  particular 
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cases  by  constitutional  peculiarities,  or  by  other  circamstanoes. 
This  latter  view  is  the  one  most  consistent  with  obeerradon;  and 
it  is  in  accordance  with  what  we  know  of  the  history  of  many  of 
the  miaimiatic  diseases,  such,  for  example,  as  true  yellow  fever, 
remittent  fever,  dipldherla,  and  the  like.  There  is  some  evidence, 
also,  to  show  that  there  is  a  lesion  of  the  colon  not  belonging  to 
true  dysenter}' — a  colonit'ni  in  which  the  connective  tissaeof  the 
gut  l)eneatli  the  mucous  membrane  is  implicated  in  the  firei 
instance,  rather  than  the  glandular  tubes  and  vesicles.  The  rook 
is  a  diffuse  gangrenous  inflammation  of  the  macous  membnne, 
the  resulting  ulcers  not  differing  firom  the  ulcers  originating  in 
tlie  glands  by  any  characters  at  present  recognizable  (CoPLAlfD, 
Parkesj. 

In  tliis  country  it  is  l)elieved  that  the  lesion  in  dysentery  b 
confintMl,  for  the  most  part,  to  the  colon  and  rectum;  but  that  in 
tropicjil  dysentery  the  whole  course  of  the  colon,  and  sometimes 
a  cnnsidonil»le  portion  f»f  the  small  intestines,  are  imjJicated 
Lesions  so  extensive,  while  they  are  common  in  India,  are  rare 
in  this  country ;  yet  they  do  occur,  and  are  not  uncommon  in 
the  south  of  Euro|)e,  in  Turkey,  and  the  coasts  of  the  Mediter- 
nuH'an.  Therefore,  as  regards  tlie  extent  of  the  lesion,  there 
is  no  ccmstint  or  distinctive  characteristic  between  tropical 
dysrnt«T}'  and  the  dysenterj*  of  more  temi>enite  climates. 

In  both  re;,nons  the  anatomical  changes  comprehend  rednea 
of  tlie  mucous  membrane,  prece^ling  further  changes;  loss  of  tLe 
sub-itaiice  of  the  mucous  glan<ls  }»y  pulpy  softening  of  tissue. 
sloulrhin^^  or  ulcemtion;  the  detachment  of  diphtheritic  casts  of 
the  intestine,  or  sloughs  of  tissue. 

In  desrribing  the  morbid  anatomy  of  dysentery  the  reader  is 
refenvd  to  the  noinenclMtuni  of  the  gland  structures,  given  in  a 
f'M.tiioto  at  page  397  of  the  present  volume.  The  structure  of  the 
C'loii  in  tilt'  healthy  state  diffi.rs  in  many  imjKirtant  part icuLirs 
iVnin  tliat  «»f  the  small  intestine.  It  is  remarkable  for  the  absence 
•  )t'  f«>l«ls  a  I  id  villi,  and  for  the  presence  of  more  or  less  dilated 
-n'i'ili.  wltirh  jrive  form  and  shape  to  the  excrement.  The  minute 
tu^llla^  ltImtmIs  an^  thicker  in  profiortion  to  their  length,  cora- 
iar»<l  with  those  of  the  small  intestine;  and  the  intertubular 
coniMM-tivo  tissue  is  considerable, — a  structure  which  takes  an 
imp..rtaTit  shan.^  in  the  lesions  of  dysentery.  These  tubular 
gin  lids  are  lined  by  columnar,  cylindrical,  and  transition  fonns 
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MSfcpitheliutn ;  and  the  ^litiuy  It^iiticular  gknda  are  sometimes 
closed  VGsides  (ALLEN  TuoMsoK,  Paekes,  Baly),  and  liometimes 
open  folliclea.  When  dosed,  they  are  not  visible ;  Imt  if  dis- 
tended, they  may  be  seen  with  a  leihs;  and  when  open,  a  dark 
depressed  point  marks  the  sepamtion  in  tlie  tubular  gland  struc- 
ture which  leads  to  the  open  follicle.  The  tubular  glands  radiate 
round  this  spot,  which  corresponds  to  a  depression  indicating 
the  empty  vesicle  below.  These  solitary  vesicles  have  thick 
walls,  and  are  said  to  be  more  abundant  in  the  coecum  and 
rectum  than  in  any  other  part  of  the  great  intestine.  This 
stiitement  leads  to  the  question  which  has  been  mooted  in  rela- 
tion to  tb^e  solitaiy^  gland  lesions,  namely,— "Are  these  lesions  of 
the  so-called  solitary'  glands  really  due  to  the  enlargement  of 
previously  existing  solitary  glands  or  their  germs?  or,  Are  they 
new  formations  altogether?" 

A  similar  question  is  at  issue  regarding  tlie  granulations  on  the 
eyelids  and  eonjunetivae,  asaodated  with  purulent  ophthalmia 
(Stkomeyee,  Frank,  Marston).  In  this  disease  we  have  new 
farmaiimis  of  vesicular-like  granulations,  as  well  as  enlai-ged 
follicles;  but  these  are  more  numerous  than  the  glands  have 
ever  been  seen  to  exist  in  the  healthy  state.  Obser\'ations  some- 
what similar  have  been  made  regarding  the  vesicular  glands  of 
the  stomach  (Handfield  Jones).  It  may  l^e,  therefore,  tlmt  not 
a  few  of  the  ''tubercle  nodules,"  the  "pustules,**  the  "small- pox- 
like elevations,"  and  what  we  call  solitary  or  lenticular  glands, 
arc  in  reality  new  ibnnations  altogether,  resulting  from  increased 
cell-growth,  within  the  meshes  of  the  connective  tissue  which 
binds  the  mucous  gland  tubes  together,  and  connects  them  with 
the  suhmucous  muscular  layer.  In  this  respect  their  formation 
would  be  analogous  to  that  described  by  Virchow  in  connection 
with  tubercle,  and  not  to  be  distinguished  hist^jlogically  from  a 
newly-formed  gray  tubercle  nodule.  So  inde|>endent  have  these 
lesions  lieen  believed  to  be  by  some,  that  one  observer  of  Indiaa 
dysentery  (Mueeay)  described  a  *'  pustular  form  of  dysentery,*'  , 
which  he  considered  to  be  in  all  respects  ajialogous  to  small-pox 
on  the  skin,  beginning  with  the  formation  of  an  iBdej>endent 
papule  and  the  development  of  a  subsequent  pustule,  as  in  that 
disease  of  the  skiiL  This  view  of  the  suliject  is  of  some  im- 
portance in  pathology,  as  it  is  related  to  the  specific  nature  of 
dysentery  and  the  poison  cast  off  from  the  mucous  membrane. 
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by   wliich   it   is   lx*lieved  that    the  disease    is   pro|«gai«tj 
typhoiJ  fever  and  cholera  ^Dr.  William  Bi"DD;. 

Seinjj.  thert-fi^re,  that  the  anatomical  signs  of  dysent^i 
HO  consfiiit  over  all  the  woiM,  it  may  be  a.ske«i.  How 
u\(A*irn  writers  driven  sud»  coiitradict«>r\'  accounts  of  the  o 
anatMiny  of  the  diseit*^??  Tlie  l«e.st  ^Titers  have  differs!  on 
of  ob^«.TVJitii»n  simjily, — ^1.;  Some  deny  the  necessarj"  oocu 
of  ulci.-rsitit)!!;  (2.)  S*»me  deny  any  s|jecial  fjartieif»ation  * 
lL*nticular  ;^djinds;  f3.)  Stmie  belit-ve  that  new  formations 
whii.li  are  similar  in  api)earant?e  to  those  small  glands;  r4.. 
on  tht'  other  hand,  >H.'li('ve  ttie  di.sea.se,  at  its  commencem< 
Ik3  always  seated  in  these  small  glands;  (.").)  Stm\e  reganl  % 
tery  as  essentially  an  enthematous  inflammation,  terminat: 
^^1n;^'^■I»•"•  (^)  Others  believe  that  such  gsuigrene  is  a  vcr 
variety  of  the  disi-ase. 

To  i.-x[»lain  such  discn»i»an<'y,  it  may  Ik?  said  that, — '1.)  i 
vatioiis  have  1h'(»ii  too  limited,  and  not  exact  en«»nj:h,  t< 
an  ai-curatr  and  <-onij»n*hensive  view  of  the  morbid  aiiato 
tlie  disi'ast*;  that  dysentery,  alth<mgh  a  simple  ond  ui 
ilis<!as<.»,  so  far  as  its  anatomical  signs  are  concerned,  yet 
liabli'  to  fonstant  changes  of  tyjje,  from  its  remarkable  ppj< 
to  ct  unpin -ate  ]»re  vailing  fevers  (spccitic  or  endemic),  as  w 
othtT  dist-ases  (e.  g.,  t^/jjhoul  ferer,  viaf* inous  /k'/trir,  s* 
st/jfliifis,  jthtltlNln,  mf'ftfth'Ji,  vxrlrda,  and  the  like);  (2.] 
liealthy  (»r  normal  anatomy  and  histology  of  the  mucous 
bnuies  are  r>n]y  yet  Iwginning  to  l>e  understood  and  st 
mimit«.'Iy  at  our  Seliools  of  Mi*< Heine;  (3.)  The  examination 
colon,  upon  which  descriptions  have  been  based,  has  ofter 
incoinplt'tvly  done,  as  Annesley  vcrj'  correctly  pointed 
(4.)  TIh-  inhiMVTit  difficulties  of  the  subject  itself,  such  a 
inij)ossibility  of  seeing  tlie  state  of  the  discjused  nieinbrai 
aft«'r  deatli.  From  all  the  oljservations  that  have  been 
thfrc  can  !»<•  no  doubt  tliat  the  anatomical  signs  of  true  dys< 
arc  piimarily  derived  from  intiainmation  of  the  solitary  lent 
folIicl<.'>  of  the  large  intestine,  tending  in  the  tirst  inst;it 
inf;jntion  ^/.  /'.,  intumescence  and  congestion),  and  sultsequen 
nliir:ifi«.ri  and  destruction  of  tlie  gland  tissue.  ITie  di 
ext»  iidinif  b}'  a  similar  process,  ulthnately  involves  the  tu 
inds  of  the  general  mucous  membnuie,  which  tend  to  softei 

Ixj  cii.st  iAY  as  an  exuvium  or  slough,  exposing  the  suhini 
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connective  tissue  or  the  muscular  coat  of  the  intestine.  It  is  the 
mueoujs  membrane  of  the  great  intestine,  and  eapecklly  of  the 
rectum  and  lower  portion  of  the  colon,  which  is  the  seat  of  these 
chamcteristic  lesions  in  dysentery.  The  exudative  process  is 
generally  diffuse,  involving  the  whole  of  the  tissues  of  tlie  mucous 
membrane.  In  some  cases,  however,  it  is  seated  in  the  solitary 
glands,  in  tlie  first  instance,  and  neiglibouring  mucous  tubular 
glanda 

The  morbid  anatomical  states  which  I  have  been  able  to  dis- 
tinguish throughout  numerous  dissections  of  cases  of  dysentery 
noay  be  stated  as  follows: — 

1.  Exudation  obvious  on  the  surfiiee  of  the  mucous  membrane 
of  the  rectum  and  colon. 

2,  Exudation  not  obvious  to  the  unaided  eye,  but  which  was 
seen,  in  all  the  cases  examined  by  the  microscope,  to  till  the 
mucous  tubular  follicles  of  the  large  intestine. 

3*  Exudation  obvious  to  the  eye,  and  demonstrable  by  micros- 
copic examination  as  being  developed  in  the  solitary  vesicidar  or 
lenticular  glands  of  the  hu^ge  intestine. 

4  Changes  in  the  exuded  material,  which  tend  first  towards  its 
organization,  and  subsequently  to  its  destruction  and  removal  by 
ulceration. 

5.  Softening  and  ulcerative  changes  in  the  tissues  of  the 
mucous  membrane  itself,  and  in  the  glands. 

6.  Similar  dysenteric  lesions  extending  into  the  amall  intes- 
tines. 

The  extent  of  the  exudative  process  varies  much.  In  some 
cftBes  a  considerable  portion  of  the  mlov  and  Tectuvi  only  is 
affected;  in  other  instances  not  only  is  the  whole  tract  of  the 
great  gut  the  seat  of  some  form  of  the  exudative  process,  but  the 
lower  portion  of  the  small  intestine  also,  Tlie  most  commonly 
affected  portions,  however,  are  the  n^etiim,  the  sigviokl  fiexure^ 
and  the  deacendivg  colon,  Wlien  the  caput  co^utti  of  the  colon 
is  involved,  the  vermifoi'm.  appemiw  participates  in  the  process. 
Creamy-like  exudations  have  been  seen  to  fill  its  tubular  glands, 
which  in  some  cases  were  opened  up  by  ulcenition. 

In  the  least  severe  cases  an  opportunity  does  not  often  occur 
to  see  the  changes  in  an  early  stage ;  but  when  life  is  cut  short 
by  some  other  malady,  chaoges  of  the  following  natui'e  may  be 
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Y:\\'  oxuK"!  iniK-intnis  material,  in  its  more  recent  state,  C 
I  .vrr.  w5ii.;li  van*.;*  fnan  a  thin  but  r^'aque  memlrane  to  tl 
fur  liiif-?  in  thii"kn».->«i.  nf  iMin^geneous  substances  t«»leniM 
<istent.  an  1  cajs-iMe  of  l«i:i«^  ilvtailiv.!  anil  rai.>e«l  in  tlako: 
i:.-  >i;"!J:\.  vht  nuuV'Ur-  Mirlaoo.  I»urin::  the  earlier  «ta;^ 
ti:>'>ri'<-  t:;-:-  ^un;uo  •■!'  the  muo»'U<  m'-inbrane  ajijears  unci 
K'i-w.  i  x:- : :.  ]--rhjiy«s.  by  the  exi>tenet-  r-f  a  little  in«.Tf 
v.-.-^:i'.;\:::y.  T:.-  .'  l-ur  •■!*  the  t-xii'lvJ  matter  may  lie  unif 
n.  i.  wl.itr-.  .r  j::.k  :ri  j  r»t.lie«.  ari«i  •ii><y.'l«un>'l  in  *-'me  in* 
'!y  i:.:--:::..;!  j^i-'.-  'A.-  '  ili.ir}-  >'-'.r-Ti':n.  «r  by  the  a-lniixi 
:".••:.;'.:.':  ::.-■  :.  ■.:.j'>  r  :.--.•;• :.:  th»-r.  .»n.  Tl.e  m«>"t  •>:- 
Til ;.-  -.rr.:.  ^■  ::.  -\r.-  .v^^*-  is  t:..'.t  «f  a  -Irirk  i]iv-.-in'eeTi,  { 
::.:.  :\  '  ".:>'..-'  '.  k  Tl.-  >-;r:V.:v  •  f  the  exuiati'^n  ni 
•::.if  ::..  :  :*■  vl  !•■  .'>■*  :.-'>'  ^-  r;*;a:.n;:ll::te  1.  'witl 
:.'.  1  t".-  r--    '.  '      ■    T  7  "•■  tir  '    T'"rit!v   ri**"  v^^*  th-^ 

:'   :.      V^  -    :  :•  ,  '  :  ^  :.. .—  -  .:v  -  f:  :•  v. .7  :•«  ::>-:r  '>-ri:>-^ 
:::..  -    ;-  :    '   ■    -        7  :■  !:.>  '.:•■    ;:.  i  :;.-r-     r.   t:.v  --iI^^ 
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nized  a  swollen  condition  of  the  solitary  glands,  forming  round 
pnimiiiences  on  the  surface  of  the  mucous  membnme,  of  very 
various  sizes.  In  colour  these  were  pale,  or  rod  round  the  base, 
and  dotted  at  the  summit  with  a  vascular  spot.  These  ap|)ear- 
ances  would  occur  about  the  ei^^hteenth  or  twentieth  day.  At  an 
earlier  period  the  congeBtion  round  the  glands  would  be  more 
interne;  wbUe  at  a  later  period  the  summits  of  the  prominences 
wunld  become  disorganized.  Minute  yellow  sloughs  subsequently 
rm,  which,  l^ecoraing  detached,  leave  an  ulcer  previously  occu- 
id  by  the  gland.  The  mucous  membi-ane  ai-ound  participates  in 
process.  It  is  red,  tumid,  and  covered  with  an  aphthous 
hy^  of  lymph,  to  the  extent  of  one  or  two  inches  around,  with 
three  or  four  solitary  glands  prominent  In  the  midst  Tlie  ulcers 
which  form  result  from  sloughs  rather  than  from  ulceration;  and 
tlie  rlisease  still  remains  not  severe,  as  regards  the  amount  of 
tissue  involved;  but  as  to  diiration,  tlie  illness  may  be  prolonged 
»nd  tedious;  and  the  solitary  gland  cavities  may  enlarge  very 
much, — so  large  as  a  horse-bean.  (2.)  In  more  severe  forms  a 
greater  variety  and  extent  of  tissue  is  involved;  and  especially  of 
the  tubular  glands.  Them  is  great  redness,  tumefaction,  and 
softening  of  tissue;  and  along  with  the  change  of  colour  and  of 
texture  the  secretions  are  greatly  altei-ed.  The  clear  mucus  is 
highly  cliarged  with  albumen,  and  subsequently  with  blood** 
These  changes  occupj^  principally  the  prominences  of  the  trans- 
rse  rugae.  The  exudation  on  the  free  suifaee  in  tlie  recent 
condition  may  form  a  thin  opaque  membrane  three  or  four  lines 
thick.  It  is  homogeneous  and  of  considerable  consistence,  so 
that  it  may  be  detached,  and  raised  in  flakes  from  the  subjacent 
surface.  Witli  the  exception  of  increased  vascularity,  the  sub- 
jacent mucous  surface  appears  still  unchanged.  A  microscopic 
examination  of  this  exudation  shows  that  it  varies  with  the 
severity  of  the  case  to  some  extent-  In  mild  cases  it  is  simply 
particles  of  epithelium  mixed  with  amorphous  gi  anules.     In  more 

^^^^^Eme  Account  of  tbe  clieiniitrj  of  the  stools  in  djisentery  has  been  given  by 
^^^^^(leji,  who  (ieBcnbee  an  eKc^s^ive  tslinntii^tian  of  wateir  and  of  fLlbumctL  It  is 
'  Very  deairaMe  tUut  this  obaeinration  should  b«  veri6ed  in  India,  The  atools  shoidd 
be  collected  ft^  from  unae ;  and  the  iilbnmen  should  Ixj  eBtirnated  &eparately  from 
any  msolnble  aedlment.  If  in  severe  eaeeis  two  and  a -half  otincea  of  albumen 
%re  paaaed  in  twenty -fDiir*  by  iftool,  it  h  imjiogaible  to  over-estiniate  the  impor- 
tance of  such  tm  occTirrence, 
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8ever«  forma  the  exudation  consists  of  fine  germs  with  i]iicld« 
mixed  with  elongated  cell-forms  (connective  tissue  cells);  ftud 
the  ejairaination  of  carefully  [prepared  sections  shows  that  such 
exud&tion  mainly  commences  in  the  tnbniar  glands,  and  hi 
proliferation  subsequently  spi-eads  over  the  mucous  surface 
described. 

Exuviee,  or  casts  of  the  intestine,  may  now  be  thrown  off  ia 
large  masses  or  shreds,  leaving  a  raw-looking  vascular  surfa* 
underneatb;  and  in  some  respects  this  process  and  t!»ese  casts  ai 
analogous  to  similar  phenomena  in  croup,  diphtherm,  dtftmien^ 
orrhcsa,  and  to  typhoid  fever.  By  carefully  examining  the 
evacuations,  important  infonnation  may  he  obtained  as  to  thtf 
nature  of  the  process  going  on  in  the  intestines.  Dr.  Goodevi^l 
of  Calcutta,  haa  mtule  some  valuable  observations  of  this  kiod*^ 
He  recommends  that  the  evacuations  should  l>e  washed  witk 
water,  so  as  to  get  rid  of  the  fiecal  matters  entirely,  and  9(r 
leave  the  sediment,  which  h  the  product  of  the  colonic  disaiae, 
free  from  bile,  fiecal  matter,  and  offensive  smell  He  observed 
that  patches  of  membrane,  half  an  inch  or  an  inch  or  mom  ia 
size,  are  cast  off  as  sloughs.  These  exuvise  are  thin,  membranous 
and  sometimes  infiltrated  with  pus;  or  they  are  thick  and  of  & 
yellowish -brown  colour.  It  is  not  till  after  the  eighth  or  twelflh 
day  of  the  disease  that  such  sloughs  are  cast  of  In  tlie^Jti 
respects  they  may  be  considered  similar  to  those  cast  off  fK«ii' 
Peyer*s  patches  in  typhoid  fever.  After  the^ie  shreds  are  ca^  i>ifl 
the  symptoms  diminish,  and  the  patient  often  gets  well  rapidly 

During  the  shedding  of  the  shreds  the  patients  ane  much  gri|>ei 
and  they  pass  with  straining  the  sanguioolent  mass^,  or  slimyi 
mucus  in  small  quantities,  and  generally  without  fsecal  matter, 
fifteen  or  eveu  twenty  times  a  day.    Then  a  period  of  cure  atii 
improvement  supervenes,  with  diminution  of , the  stools  or  of  tli6 
fecal  discharges,— not  simply  by  resolution,  but  a  termination  l*y 
elimination  of  the  specific  sloughs  or  lesions  which  have  fonafti 
in  the  cnui"so  of  the  disease-     In  this  respect  the  phenomena  msi*m^^ 
analogous  to  what  occurs  in  ty]ihoid  fever.     When  these  iiat?m* 
branous  flakes  are  not  shed,  but  retaineti  and  ultimately  wepnite^i 
in  large  pieces,  there  is  considei'able  danger  attending  the  proces*. 
Discharges  of  blood  and  fatal  haemorrhages  may  ensue.     Mw? 
head  records  eight  ciu^es  of  this  kind  in  India,  and  four  of  ihm 
were  fatal,  of  whom  one  died  from  hemorrhage*    To  account  to 
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this  haemoiThage,  it  has  been  observed  that  ehangesi  go  on  between 
the  inteiiubular  connective  tissue  and  the  substance  of  this  exu- 
dation, which  tend  to  its  orgatiization  or  supply  with  blood,  and 
subfi^nently  to  its  deatmction,  separation,  or  removal  bjr  tilcer- 
ation.  In  vertical  sections,  down  to  and  through  the  mucous 
membnmej  I  have  seen  fine  blood-vessels  in  loops  and  bulbous 
coBCal  ends,  shooting  upwards  beyond  the  mucous  surface  into  the 
exudation ;  and  when  such  exudation  was  forcibly  removed  from 
off  the  mucous  surface,  the  meiubmne  on  which  it  lay  was  found 
to  be  highly  vascultirj  and  numerous  minute  ruptured  vessels 
showed  their  torn  mouths,  by  minute  points  of  exuding  blood. 
Dr.  Morehead  records  a  similar  observation  as  regards  the  con- 
nection of  the  exudation  with  the  subjacent  mucous  tissue, 
"through  the  medium  of  what  appeared  to  be  small  capillary 
vessels,  the  mucons  membrane  beneath  being  vascular"  (Ee- 
seanAss  tm  Disease  in  India,  p.  ^41), 

When  such  a  state  of  vascular  action  in  the  raucous  membrane 
and  exudation  has  existed  for  a  lengthened  period,  the  tissue  of 
the  gut  becomes  greatly  thickened,  and  at  tlie  same  time  lem 
coherent.  These  thickened  portions  grow  luxuriantly,  just  as 
some  patches  in  a  field  of  green  corn  grow  more  luxuriantly 
than  others,  being  supplied  with  a  greater  amount  of  nutritive 
material.  These  thickened  masses  of  dysenteric  exudation  con- 
tinue to  fungate  and  grow  from  a  hardened  base,  from  winch  the 
numerous  blood-vessels  pa-ss  into  the  growing  uiasvses.  In  this 
way  the  warty  condition  of  the  mucous  membrane  in  chronic 
■HiBiiiay  result  The  new  material  evinces  a  disposition  to 
^Emet.  The  calibre  or  bore  of  the  gut  gradually  diminishes,  and 
it8  texture  becomes  so  brittle  that  slight  force  in  pulling  up  a 
piece  of  such  intestine  out  of  its  place  wiU  readily  cause  it  to 
break  asunder. 

As  to  ulceration,  it  may  be  readily  understood,  with  such  varied 
lesions,  that  the  formation  of  ulcers  does  not  take  place  in  any 
uniform  mode;  and  the  tbllowing  statement  is  given  as  a  sum- 
mary of  the  processes  from  which  ulceration  may  proceed; — (1.) 
It  may  occur  after  intumcjicence,  softening,  and  simple  ulceration 
of  one  or  of  seveml  lenticular  solitary  glands.  (2.)  After  intumes^ 
eence,  softening,  and  sphacelus  of  many  solitaiy  lenticular  glands 
and  the  intervening  tissue  in  one  mass,  (3.)  After  softening  of 
the  tubular  structure  and  the  detachment  of  sloughs,  ulceration 
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follows  the  intumescence  and  proliferation  of  grt:>wths  from  tb^ 
tubes  wliich  cover  the  suiface  as  a  **  croupous/'  '*  aitiirrliaJ,"  or 
**  diphtheritic "  exudation,  and  to  which  the  name  of  "  aphUious 
enmions  "  has  been  applied.  (4.)  After  Eruhmucoui  jxiflamtualion 
and  new  growths,  with  fibrinous  and  mnciaous  effnsioa  (5) 
After  inbertubular  inflammation,  and  inflammation  surrounditig 
tlie  base  of  inflamed  gknds.  (6.)  After  the  fomiation  of  sub- 
mucous abscess,  (7 )  By  changes  of  an  ulcerative  nature,  cum- 
mencing  in  the  vasctdar  exudation  itself 

The  circular  ulcei*s,  for  the  most  part,  originate  in  the  solittinr 
glands  (Paekes,  Baly),  or  in  ciroukr  patches  of  tubes  (Moee- 
head),  similarly  to  the  sfcomacb  ulceration,  as  descril>ed  by  Dm. 
HandfiL4d  Jones  and  Brinton ;  or  such  circular  idcei^s  may  re^^uU 
from  both,  as  when  a  solitary  gland  is  destroyed  it  carries  with  iu 
destruction  some  of  the  adjacent  tubes.     In  such  ca^es  the  w\m 
presents  prominent  little  masses,  about  the  size  of  a  pea,  which 
burst  readily  on  pressure,  and  give  forth  fluid  contents  like  pu*^ 
Such  abscesses  may  open  spontaneously  upon  the  mucous  ^i^taH 
through  the  short  canal  leading  from  the  vesicular  gland  (iiotH|| 
abscess),  imbedded    in   the  submucous  tissue,  and  between  tte 
tubular  glands.     They  undermine  the  tubular  gland  mibst.  - 
and  carry  off*  shi^ds  or  patches  of  the  snn^ounding  tissue.    11./ 
may  thus  he  seen  in  all  stages,  and  sometimes  almost  syminetri- 
cally  arranged  in  a  double  row  along  the  colon  (Bleeeek,  iforiK- 
heab).     Many  of  these   little   abscess  ca\'ities  are   *dso   foniit^il 
below  patches  of  tliick  exudation  (HaspeL). 

The  tmnsverae  tdcera  are  due  k»  the  transverse  arrangement  i 
folds,  on  wliich  the  exudation  and  textures  ulcemte,  as  alrfiwlj^ 
described ;  and  I  have  known  the  transvei^e  rupturing  of  %tir 
thick  exudation  mistaken  for  ulceration,  on  seeing  the  raw  vascii 
lar  suifacc  of  the  tissue  exposed  l)elow  at  tlie  bottom  of  the  vmL 

Microscopically  the  exudation  in  its  most  i^ecent  condition  iiiaj 
be  seen  to  be  composed  of  fine  genns  and  nuclei*  with  clongatc+i 
nuclear  cells.  It  appears  to  be  chiefly  exuded  into  the  follitmlaf 
and  tubular  apparatus  of  the  mucous  membrane,  and  graduiiU^^ 
accumulating  there,  is  puslied  upwards  to  the  mucous  s^nrfaom 
whicli  it  tinally  overspreads  as  a  whitish  coat,  coherent  and  iu«* 
form,  susceptible  of  va^scular  organization,  and  tending  to  ulcerate^ 

Anatomy  of  the  Tissues  in  Chrome  Dyaeateir.^ — In    the    trB^| 
chronic  form  of  dysentery  the  exudation  already  noticed  unde^f 
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goes  yaiious  clmngea  It  may  be  thrown  off  from  the  loucous 
surface  altogetlier,  leaving  tlmt  surfiice  bare  and  rawJcK>king,  as 
if  lilcemted;  but  a  close  inspection  will  show  that  the  surface  is 
entire  and  highly  vascular.  If  it  is  not  thrown  off,  it  may 
tindergo  a  considerable  amount  of  organization;  after  which  it 
IjM^pearB  that  a  prcM3ess  of  ulceration  may  be  established  upon  its 
IJwface,  just  as  in  any  other  soft  tissue.  This  ulcerative  process 
may  extend  through  the  whole  exudation,  even  to  the  surface  of 
the  mucous  membrane,  which  it  may  penetrate  also,  and  involve 
the  tissues  of  the  intestine  in  the  ulcerative  process  close  t*)  the 
peritoneal  coat.  Perforation  of  the  peritoneum  is  by  no  means 
iiDcommon. 

In  the  chronic  forms  of  dysenteiy  there  is  a  very  constant 
morbid  change  to  be  obaer^^ed,  consisting  in  the  deposit  of  black 
giunular  matter  on  some  parts  of  the  mucous  membrane.  It  may 
be  regar^Jed  as  the  result  of  excessive  vascular  action,  and  of 
subsequent  changes  in  the  extravasated  blood,  elements  which 
mark  the  site  of  the  melanic  spot  (pigmentaiy  degeneration;  me 
page  117). 

The  sigmoid  flexure  of  the  colon  is  perhaps  the  most  fi-equently 
and  the  most  extensively  diseaRed,  and  the  lesion  is  most  expressed 
towards  the  rectum.  In  very  severe  cases  the  exudation  extends 
over  the  whale  extent  of  the  mucous  surface  of  the  colon,  whu^li 
appears  oovei^d  with  black,  gruinous,  carbonized-looking  masses, 
even  to  the  upper  part  Ulceiution  is  most  frequently  seen  in  the 
sigmoid  Jlfxure,  destroying  at  once  the  exudation  and  the  mucous 
membrane,  so  as  to  expose  the  muscular  tissue  of  the  gut,  which 

«red  and  irritable.  An  appeiunnce  of  ulceration  often  extends 
lines  across  the  gut,  so  as  to  embi-ace  its  whole  calibre  in  some 
parts.  This  is  sometimes,  however,  only  an  a^^pearance  of  ulcer- 
ation, caused  l>y  the  separation  of  the  exudation  when  it  is  thick, 
exposing  the  highly  vascular  mucous  surface  below,  which  looks 
mw  and  ulcerated.  When  the  gut  is  opened  in  the  usual  way 
after  death,  and  extended  on  a  fiat  surface,  the  change  from  the 
hitherto  curv^ed  condition  of  the  intestine  is  so  gi'eat  as  to  cause 
rupture  or  separation  between  masses  of  exudation,  especially 
in  places  whei-e  it  is  thick,  thus  giving  rise  to  the  appearance 
noticed,  and  which  has  sometimes  been  described  as  ulceration. 
In  long-continued  chronic  cases  tlie  rectum  is  generally  studded 
over  i^-ith  punched-out  looking  ulcei-s  with  bloodless  bases  and 
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tliiii  anteinic  oil;;{os;  and  the  melanotic  deposit,  already  noj 
Ihmv  seen  in  the  ^?ati\st  abundance.  Evidence  of  liealed 
with  ]iartially  renewed  nuiccais  tissue  covering  them,  i 
uncommon  in  this  h)Cidity,  tlieir  ])lace  being  indicated 
amount  of  Mack  matter.  The  ghind  tissue,  however,  is  no 
duced  in  tlie  cicatrix  substjini-e. 

Anatomy  of  the  Morbid  TissueB  in  Complex  Cases  of  Dj 
— In  the  <'lass  of  dys(intcric  cases  which  may  be  called  < 
there  are  a  variety  of  lesions,  the  ywitholo^^ical  signific 
which  as  to  extent,  form,  origin,  and  locality,  renders  tl 
of  dysent«*rv  in  which  they  are  found  of  a  very  com  pie 
Hie  morbid  lesions  which  chiefly  tend  to  rendf.ir  cases  of 
tery  complex,  are, — (1.)  Extension  of  the  dysenteric  proo 
the  mucous  membnine  of  the  small  intestine;  (2.)  Df'po> 
ulcerations  in  the  glands  of  IVyer,  as  well  fts  in  the 
tubular  structuri'  near  the  ileo-ciecal  valve;  (.S.)  Atropli) 
glan<lular  i»arts  of  the  mufous  membrane  of  the  alimentir 
(i.)  Seroiidary  li'sions  of  somus  membnim\s ;  (/>.)  Se( 
lesions  <»f  s(»lid  vis<H»ni  in  thi*  t / ht hnti ru  mul  thiU'o.r;  {{}.')  \ 
ary  lesions  due  to  the  syphilitic,  scorbutic,  typhous,  or  tulx 
states. 

In  some  rapi»l  Jind  aeuU*  eases  itf  d*j-sf'7ift*'rf/  (five  out  of  i 
eii^ht  eases,  as  observi'd  by  l)r.  Baly)  it  has  been  i»oticed  t 
j»roc(.'>s  by  whieh  the  ilf/sruferic  leMioUH  were  developed 
h\Y\ii^  intestin«^  extende<l  beyond  the  iler)-e<pcnl  valve,  and  1 
about  an  action  in  the  small  int^^stine  similar  to  that  in  th 
As  nnieh  as  the*  lower  two-thirds  of  the  ileum  liavt^  Ijeen  ii 
in  this  ]iroces.s,  while  the  ui)per  portirm  has  l>een  found  in 
conjijested,  hi  one  case  of  dyKtnftry,  Dr.  C.'heyne  sjiys  he 
an  exudation  of  lymph  ext(?nding  nearly  over  the  whole 
jejunum.  If  the  stomach  participates  in  the  dise«Lse,  the  i 
membrane  may  1j<;  merely  diffusely  inflamed,  or  of 
or  violet  colour,  its  surface  granulate*!,  and  its  texture 
by  the  slightest  t<iuch.  More  commonly  the  colour  * 
mucous  membrane  is  uatund,  but  on  its  surface  a  nun 
eeehymo.sed  spots,  or  smjUl  ulcers,  are  seen,  with  edges  so 
eU?an,  and  perpendicular,  that  they  appear  as  if  mode  y 
jnincli.  In  other  c^ses  the  tubular  glands,  as  well  as  the  s 
and  aggregjite  glands  of  Peyer,  have  sliown  various  stsj 
morbid   action.     Tlie  absorbent    mesenteric    glands   an 
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aSected  (Balt)  ;  but  except  in  cases  of  secondary  hepatic  abscess, 
they  wer^  found  enlarged  and  inflamed  in  all  cases  of  Indian 
dysentery  (Parses)- 

By  far  the  most  common  condition,  however,  in  chronic  cases 
of  dymntery  especially,  is  that  which  is  due  to  atrophy  of  the 
mucous  membmne.  As  an  atrophiG  change,  it  may  be  ascribed  to 
the  general  wasting  (marasmic)  processes  which  take  place  to  a 
great  extent  throughout  the  system  in  cases  of  chronic  thfsentery. 
In  tills  complex  state  the  mucous  membrane  of  the  small  intes- 
iine  appears  pale,  thin,  and  worn, — ^a  condition  which  pervades  the 
greater  part  of  the  alimentary  canal,  and  wbieli  m  especially  made 
manifest  in  the  living  as  well  as  in  the  dead  by  the  condition  of 
the  mue^jus  membrane  of  the  mouth.  On  turning  down  the  lips, 
tlie  mucous  glands  are  seen  distinctly  projecting  through  the  thin 
pale  labial  and  buccal  mucous  membrane,  WTien  such  cases  are 
examined  after  deaths  the  structure  of  the  solitary  glands  and  of 
Peyers  pat*ihes  are  found  to  be  degenerated  and  wasted;  no 
^land  cells  are  to  be  seen,  and  their  place  is  supplied  by  fibroid 
tissue,  with  sonie  vascultir  injection  round  the  reticulated  spaces^ 
In  other  Instances  a  deposit  of  black  pigment  suiTounds  the 
locality  of  tlie  glands,  which  indicates  the  long-continued  process 
^  vascular  action  previous  te  their  atrophy.  Associated  with  this 
Hnaral  atrophic  state,  some  gland  piatehes  may  be  observed  in 
an  apparently  opposite  state,  that  is,  distended,  and  sometimes 
engorged;  but,  on  examination,  their  contents  appear  to  be 
undergoing  a  molecular,  melanotic,  and  generally  fatty  degenera- 
tion, probably  preparatory  to  complete  evacuation  and  destruction 
of  the  gland  element.  Tiiese  two  apparently  opposite  conditions, 
co-existing  in  the  same  cases,  appear  to  indicate  that  the  one 
condition  is  but  the  antecedent  of  the  other;  and  that  the 
atrophy  and  degeneration  is  the  last  result  of  a  series  of  morbid 
procaases  commencing  in  the  engorged  gland  cavities. 

In  parts  of  the  mucous  tissue  which  exhibited  the  opposite 
conditions  of  extreme  hypertrophy  and  extreme  atrophy,  the 
specific  gravity  of  the  former  indicated  r04?6,  while  the  thin  and 
wasted  part  of  the  intestine  indicated  a  specific  gravity  of  1<I36 
to  1  030. 

There  is  now  abundance  of  evidence  to  show  tliat,  iu  some 
endemic  cases,  or  in  epidemics  of  dy&entery  in  some  places,  there 
is  a  tendency  te  the  secondary  engagements  of  organs  or  parts, 
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during  or  subsequent  to  the  development  of  the  dysenteric 
process.  Some  look  upon  these  secondaiy  prooess«?s  in  rektioii  t<> 
the  dysentery  as  in  the  relation  of  effect  following  a  cause;  i>r 
that  there  is  an  immediate  and  direct  connection  between  tlie 
pnniary  dysenteric  process  and  the  secondary  lesion,  SiK-h  i 
i^^lfttlonship  has  not  been  shown  to  exist  in  all  case^ ;  ami  it  k 
more  probable  that  the  dymnUric  process,  when  it  operates  ^ 
the  system  during  a  protracted  period,  predispc^ses,  as  many  othe 
morbid  states  do,  to  the  development  of  secondary  local  lesions  ill 
distant  parts. 

The  anichnoid,  the  pleune,  the  pericardium,  and  the  peritoneti 
have  each  and  all  of  them  in  some  instances  been  the  seat  il 
opacities  or  of  fluid  exudations  in  dysenteric  casea 

Of  morbid  states  of  the  solid  viscera,  associated  mtb  dysenteirJ 
by  ftir  the  most  frequent  complication  is  that  with  the  hidmif  anj^ 
the  liver.  With  regard  to  the  kidneySj  their  relation  to  the  bowTl 
affection  is  aa  yet  obscure ;  but  in  mild  cases,  proceeding  to  M 
favourable  termination,  there  is  no  albumen  and  no  ca^sts  in  Uill 
urine.  When,  on  the  other  hand,  the  dysentery  is  ievere,  id 
continues  some  time  before  exudation  appears  in  the  urine,  asm 
then  its  occmTence  is  preceded  and  attended  by  putritlity  t^f  tbfll 
copious  stools,  by  status  nervomtSf  collapse,  and  pimilytic  pheni>J 
mena.  If  the  renal  affection  occurs  early,  so  much  more  mv&ee  id 
the  case,  and  death  asually  speedily  ensues.  The  kidneys  aft«M 
death  are  seen  to  be  liighly  congested,  the  tubes  loaded  witlij 
extidation,  cells,  and  detritus  (Zimmerman,  8yd*  Society  Ytar^ 
Book  for  IBiU).  1 

The  association  of  hepatic  disease  with  dymnif^ry  would  awma 
to  be  most  fi^quent  in  the  climate  of  the  Easst  Indies,  and  in  mtim 
climates  as  have  a  similar  influence  (MAKTiif).  In  tlit*  Rjmhiiyi 
army,  out  of  thirty  fatal  cases  of  dysentery,  twelve  were  attend*^! 
with  hej)atic  abscess  (MoreheAd).  Dr.  Macpherson,  Sir  Jamfsl 
M'Grigor,  Dr.  Parkes,  and  Mr  Henry  Marshall,  give  i;iiniloe| 
statistical  results  of  their  experience  at  Calcutta,  Moulmein,  ao4| 
Ceylon.  The  Flinch  surgeons  in  the  province  of  Omn,  in  Algeri%j 
state  that  hepatitis  and  consequent  abscess  were  fn*qnently  ooinJ 
cident  with  dysentery.  Dr.  Parkes  observ^es,  that  if  tlie  fi  l  ' '  fl 
morbid  state  of  the  liver  is  to  be  judged  of  by  chemical  ^  M 
of  the  secretion  of  that  viscus,  the  liver  is  found  to  be  dineascJl 
more  or  less,  in  every  case   of  dysentery.     Dr.  W,  J.  Mooill 
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AB^istant-Siu^eon  of  tbe  Bombay  Army,  has  collected  a  valuable 
aeries  of  atatistica^  which  Bets  in  a  stronger  light  than  hitherto  the 
relation  of  hepatic  lesions  to  dysentery-  The  I'ccords  of  five  inde- 
pendent observers  show  keions  of  the  liver  (not  being  abscesses) 
in  about  57  per  cent  of  the  cases;  while  the  number  of  cases  in 
which  ab»cess  was  observed  averages  about  IS  per  ctvi.  (Grant's 
Annais  of  MiUtary  a^nd  Naval  Surgery,  vol  L,  p.  227).  The 
tendency  to  hepatic  complication  was  found  in  Algeria  to 
increase  with  age,  and  with  the  length  of  service  in  that 
country.  It  appears,  however,  that  hepatic  abscess  is  but  rarely 
associated  with  dysenfcerj'  in  natives  of  those  warm  climate's;  and 
amongst  British  subjects  in  their  native  chmate  it  seems  equally 
rai«.  In  the  Millbank  Prisoni  "out  of  many  hundred  cases,  not 
one  has  been  complicated  with  hepatie  aiscess.*'  It  does  not 
appear,  however,  that  the  influence  of  the  climate  of  the  East 
only  on  Europeans  tends  to  the  hepatic  comphcation,  for, ''  in  the 
Peninsular  Array,  under  the  Duke  of  Wellington,  the  spleen,  the 
liver,  and  the  mesentery  were  generally  found  diseased  in  cases  of 
dysentery;  so  were  these  viscera  in  the  epidemic  dysentery  of 
Ireknd"  (Martdj),  In  the  dysentery  of  the  allied  armies  in  the 
hospitals  of  Scutari  and  the  Crimea  during  the  late  Russian  war, 
J^epatic  abscess  was  of  rare  occun-ence.  Dr.  Budd  attempts  to 
■iplain  how  hepatic  abscess  is  a  conm^j-uence  of  dysentery  through 
tne  vitiation  of  the  porhd  blood  from  the  morbid  intestines.  But 
the  evidence  tends  rather  to  show  that  the  hepatic  lesion  and  the 
dysentery  are  eacb  excited  by  the  same  cause.  If  Dr  Budd's 
theory  were  correct,  we  ought  to  have  liver  abscess  a  common 
occurrence  after  nicemtions  of  typhoid  fever,  and  after  those  of 
tuberculous  lesions  of  the  intestines;  but  we  do  not  find  that 
such  a  lesion  of  tlie  liver  is  usual  in  such  cases. 

Regarding  hepatic  complication  in  dysentery,  the  following 
conclusions  may  be  stated: — 

1.  That  dysentery,  in  a  great  number  of  cases,  more  than  a  half, 
commences  and  nms  its  course  complicated  by  obvious  functional 
bepatie  disease. 

^K.  That  the  hepatic  disorder  and  the  dysentery  acknowledge  a 
oommon  cause  and  disease-process. 

3.  That  about  18  per  cent,  of  the  fatal  cases  of  dysentery  are 
complicated  with  hepatic  abscess;  and  about  57  p^r  cent  with 
hepatic  lesions. 

VOL  I,  2b 
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4  That  in  a  few  of  these  cases  ulceration  of  the  intestine  nufl 
be  the  primary  disease  and  the  source  of  the  hepatic  abscess  « 
the  phenonieua  of  thrombosis  and  embc^lism  in  couqccUoii  wiH 
the  pelvic  veins  and  veina  of  the  mesocolon.  ■ 

The  occurrence  of  hepatic  abscess  has  been  viewed  as  a  ranjfl 
of  phlebitis;  but  Dr.  Parkes,  after  the  most  careful  obsen^atioQ  Ji 
stich  cases,  says  that  he  has  never  found  the  sHghtest  trace  of 
inflammation  in  the  small  veina  of  the  intestine,  while  bo  direct 
proof  has  been  advanced  of  the  mediation  of  the  portal  blood  in 
the  process;  and  in  conclusion,  writes*  Dr.  Henoch,  "I  believe  we 
must  give  the  preference  to  that  view  whicli  regards  the  two 
digeased  processes,  dysentery  and  abscess  of  the  liver,  as  ninning 
their  course  together,  dependent  upon  one  and  the  same  cause;  ia 
favour  of  which  view  is  the  circumstance,  that  in  hot  climati 
abscess  of  the  liver  veiy  frequently  occurs  associated  with  iieinil 
tent  fevers,  or  consecutive  to  them,  without  dissection  eKhibltin 
any  ulceration  of  the  mucous  membrane  of  the  intestine'*  {BrU 
and  For.  Med^-Ckir,  M^iew,  July,  1854).  The  com^iamttif 
frequency  of  the  occurrence  of  hef^atic  abscesses  may  be  seen  : 
the  following  statement: — 

In  Ciilcutta  General  Hospital  they  occur  at  the  rate  of  131  per 
cent  (MACPnERsox);  in  the  Medical  College  Hospital  at  the  mt«^ 
of  25  9  per  cent;  in  Boinbai/  General  Hospital  at  the  rate  of  ^ 
percent  (Morehead);  and  in  Mmlmj^  Presidency  at  the  rat« 
50  97(Akneslet),  19  35  (Parkes),  17'9  (Inxes,  at  SecunderaW) 
MACNAiURA,  in  Madras,  50  9  jyerceiit;  French  surgeons  in  Algei 
127  per  cent;  Eyre,  of  the  Mndi^s  Fusileers,  228;  AVarrino.  lo 
various  localities  not  sbited,  23-5  per  cent ;  Stijvell,  in  Eumjjean " 
General  Hospital,  Bombay,  19 '3  [teremt;  Lejth.  in  Bomljn j,  ^'J    |, 
and  15  2  per  cent;  and  Marshau*,  in  Ceylon,  28  8  per  cent        mt 

Too  much  attention  and   impoiiance  seem  to  have  lieen  pti^^ 
upon  abscess  of  the  liver  j^^r  se,  irrespective  of  other  obviously 
morbid  conditions — e.  g.,  impaii'ed  function,  congestioti,  ealargt'- 
ment     To  regard  secondary  hepatic  abscess  oj*  due  to  abfsorptk>n 
of  pus  or  other  morbific  matter  fi-om  ulcerating  mucous  inem* 
brane,  or  to  a  true  phlebitis,  is  to  take  too  narrow  a  view  d 
the  relation  of  liver  disease  to  dysentery*;  for,  if  we  are  to  j    ' 
by  the  condition  of  the  bile  alone,  the  liver  is  diseased  (m  fiiU'  ■:   -^_ 
at  least)  in  ©very  case  of  dysentery  (Pahkes).    The  contrast  of  ttH 
results  ♦iven  in  the  above  table,  with  the  result  of  thtj  cafies  st^tiH 
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m  colder  climates,  is  indeed  reniarkable.  Baly*3  experience 
yielded  him  no  abscesaes  of  the  liven  Finger,  of  Prague,  dissected  ^ 
231  cases  of  dj^seotery  between  1846  and  1848,  and  found  no 
abscess  of  the  liver,  Brousaais  records  seventeen  dissections  of 
djsenteiy  in  the  camp  daring  1805  and  1806,  and  no  abscesses  of 
the  liven  Rokitansky  htis  never  found  the  liv^er  visjibly  diseased 
in  cases  of  dysenteiy;  and  in  China,  where  dygeutery,  as  a  rule, 
is  very  fatal  to  Europeans,  the  rarity  of  hepatic  abscess  is  said  to 
have  been  remarkable  (Dr,  Wilson  in  Becorda  of  Smpital  Ship 
**  Mifiden  '> 

On  the  whole,  it  will  be  seen  that  the  association  of  dysentery 
with  hepatic  abscess  is  not  equally  frequent  in  all  countries,  nor 
in  all  epidemics.  It  seems  to  have  been  most  frequent  in  the 
climate  of  the  E^ist  Indies,  and  in  the  Bombfiy  army  espectaily 
(MnaEHEAD,  Parkes),  There  are  S4ime  epidemics  in  Europe  in 
which  the  hepatic  lesion  has  been  observed;  e,  ^,, in  Dublin,  1818, 
it  was  observed  in  four  out  of  thirty  cases  (Cheyne).  It  would, 
therefore,  appear  that  the  2>oison  wliich  causes  dysentery  has  at 
some  times  and  places  the  power  of  establLshing  hepatic  complica- 
tion so  severe  as  to  lead  to  abscess;  at  other  times  and  places  it 
seems  to  be  less  vinilent 

The  spleen  and  pancreas  are  sometimes  also  found  diseased; 
and  Mr,  Twining  notices  the  former  as  one  of  the  most  fatal 
complications  of  dysentery  in  the  East  Indies.  These  viscera  are 
found  either  enlarged  and  softened,  or  enlarged  and  indurated, 
the  spleen  being  sometimes  the  seat  of  abscess. 

Of  thoracic  viscera,  the  lungs  have  sometimes  exhibited  a  great 
tendency  to  secondary  morbid  processes  in  dysenteric  casea  This 
was  especially  the  case  in  the  dysentery  of  the  allied  armies 
dunng  the  late  Russian  war^  where  otherwise  pidmonic  lesions 
were  rare. 

The  pulmonic  lesions  associated  with  tlie  dysenteric  process 
were  as  follows: — (1,)  More  or  less  extensive  lesion  of  the 
bronchial  membrane,  the  liner  ramifi43ations  of  the  tubes  being 
fUled  with  frothy  mucus  and  pus-like  exudation,  and  associated 
with  extensive  vesicular  bronchitis:  there  were  well-marked 
sjH^ts  of  lobular  pneumonia.  (2.)  Exudations  into  the  pulmonary 
parenchyma,  chiefly  in  tlie  form  of  isolated  deposits  of  consider- 
able density,  disseminated  through  the  substance  of  the  lungs, 
lliese    masses    passed  into  a  purulent    conditio n^  and    micm- 
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Hcopically  they  were    composed    of   brokeii-np   cells,    granular 
matter,  and  pus  elements. 

The  last  clriss  of  conditions  which  render  cases  of  dysent^i 
complex  is  the  alliance  of  other  disease-processes  with  dj.^otei 
Such  cases  ai^  generally  of  a  very  protracted  duration ;  and 
associated  morbid  lesions  are  not  only  comjvlex  from  the  numi 
of  morbid   processes   developed   and   the   organs   attacked,  bi 
they  are  complex  from  the  variety  of  kind^  d^ree,  and  esctent 
of  the  co-existent  affections.      Many  disease-processes  may  be 
observed  to  co-exist  in  one  patient;  and  such  multiplicity  of 
disease^processes  tends  greatly  to  multiply  the  number  of 
anatomical  local  lesions^  and   thereby  still   more  to  complii 
the  case. 

Dysentery,  "is  found  to  complicate  readily  in  all  climate* 
with  the  prevailing  fevers.**  Within  the  tropics  it  is  freqaentiv 
associated  with  't^emittent  and  inteT77iitte7d  fe^vers;  in  tb© 
geographical  region  of  typhus  fever  it  is  a  most  frequent  con- 
plication,  under  various  circumstances,  and  becomes  eontagioiifl 
and,  lastly,  it  is  ako  occasionally  complicated  with  «mr» 
When  dysentery  follows  upon,  or  is  associated  with,  intermittclfl 
fever,  the  spleen  will  frequently  become  enlarged,  indicated  il 
the  outset  by  general  an^mia^  or  splenic  cachexia,  with  a  lo^ 
listhenic  type  of  dysentery.  I 

The  scorbutic  complication  is  developed  in  dysentery  when  thl 
supply  of  food  is  unwholesome,  or  when  it  consists  in  whole  or  iM 
the  greater  part  of  siiltcd  meat.  Sir  Gilbert  Blane  asserts  tliafl 
the  complication  has  been  known  to  arise  among  prisimer»  of  waa 
living  entirely  on  fi-esh  diet,  and  solely  imputable,  therefore,  tfl 
confinement  in  ba^l  air,  a  dull  uniformity  of  life,  depression  m 
spirit*?,  and  the  indolent  habits  of  captivity  I 

"The  most  terrible  instance  of  suffering  from  this  cause"  wriM 
Sir  Ranald  Maiiin,  "  was  that  of  the  European  portion  of  tM 
force  employed  in  Ava  during  the  first  Burmese  war,  where  tlua 
were  for  six  and  a  half  months  fed  on  salt  mtions,  and  wheil 
ftiHj^-eight  per  cent  perished  within  ten  months,  principally  bffl 
dysentery  with  the  scorbutic  state/'  Such  disasters  have  mm 
been  equalled,  if  not  surpassed,  by  the  sufferings  of  our  fcrooiis  fl 
the  camp  before  Sehastopol  during  the  winters  of  1854-35,  tindfl 
the  influence  of  exposure,  fatigue,  and  continued  mtions  of  m 
meat  and  green  coffee,  I 
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There  is  still  another  light  in  which  the  pathology  of  thia 
disease  requires  to  be  studied^  namely,  in  the 

Types  and  Forms  of  Dysentery. — These  have  been  very  variously 
described  aa  the  (L)  %niTtly  i7iflammatm%  acute,  kyper*a<niU,  or 
^^tJmnic  form.  In  this  foim,  while  the  phenomena  indicate  acute 
and  severe  inflammatory  action,  there  is  no  tendency  to  the  great 
depression  of  the  nervous,  circulatory,  and  muscular  functions, 
which  gives  a  marked  character  to  some  of  the  other  t^^ies  of 
the  disease,  such  as  (2.)  the  asthenic  forms.  In  the  astkefiic 
fonns,  besides  the  depression  of  the  functions  jnst  noticed,  there 
is  much  greater  tendency  in  these  forma  to  spread  by  infec- 
tion, or  under  an  epidemic  influence,  ITiese  asthenic  forms  are 
sometimes  described  as  oilynamle,  tt/pkoid,  'malignant,  bilious, 
iniermittentj  or  reniittentj  according  as  certain  phenomena  prevail 
characteristic  of  these  states. 

Symptoms  of  IHysentery. — An  ordinary  attack  generally  com- 
inences  with  diarrltcea;  but  in  twelve  or  twenty *faur  hours  dis- 
agi-ee^ble  feelings  begin  to  attend  the  frequent  loose  discharges 
from  the  lx»wels.  These  are  irregular  pains,  commonly  called 
"gripc-3,''  along  the  coxirsa  of  the  large  intestine,  and  sometimes 
descrilj^ed  as  "shooting/*  or  '* cutting  "  Technically,  such  s^Tnptoms 
are  known  as  toj^mwia.  They  am  momentarily  relieved  by  dis- 
charges from  the  bowels.  But  after  a  short  time  a  sense  of  heat 
ascends  from  the  rectum,  and  pain  extends  to  the  epigastrium,  till 
the  whole  abdomen  is  painfnl  Tliere  is  a  frequently  returning 
inclination  to  go  to  stool;  the  griping  and  straining  continue, 
without  the  patient  being  able  to  pass  anything  mora  than  a 
little  bloody  mucus.  These  symptoms  are  genendly  aggravated 
during  the  night  and  early  morning,  and  they  leave  behind 
them  the  exhausting  sensation  thai  there  has  always  remained 
in  the  bowel  something  which  has  yet  to  be  discharged.  This 
feeling  is  technically  called  tenewnius,  and  ultimately  becomes 
the  most  striking  feature  in  the  case.  The  acute  pain  in  the 
abdomen,  although  it  may  extend  to  the  iliac  regions  or  flanks^ 
genendly  concentrates  itself  at  last  about  the  rectum. 

The  discharges  trom  the  bowels  are  at  first  scanty,  consisting  cjf 
mucus  and  blood,  or  bloody  slime,  as  it  is  sometimes  called,  Ab 
the  dLseasc  progresses,  the  evacuations  become  more  copious, 
tinged  with  bile,  and  carrying  off  shreds  of  the  exudation  thrown 
out  on  the  mucous  surface  of  the  intestine.     Hardened  balls  of 
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fiecea,  called  Bmjbalas,  are  also  sometimes  dbchargal:  these,  how^ 
ever,  ai-e  seldom  seen  in  tropical  dysentery,  and  if  much  fecul 
matter  pass,  there  is  always  considerable  relief    When  the 
is  fully  established,  the  discharges  exhale  an  odour  different  fi 
the  smell  of  faeces,  and  which  is  almost  peculiar  to  dysentery*,  m 
very  offensive*     It  is  impurtiint  to  observe  the  character  i»f  tbi 
diBcharges,  and  especially  an  to   the  relative  amount  of  btmxl, 
mucus,  and  shreds  of  exuvise.    If  the  disease  advances,  besides 
constitutional  symptoms  becoming  aggravated,  more  blood 
mucus  appear  in  the  discharges  from  tlie  intestines,  together  wii 
shreds  or  large  sloughs  of  exudation,  which  are  often  described  aal 
pieces  of  mucous  membnine.      In   very  acute  c^ses,  going 
rapidly  to  an  unfavourable  termination,  a  great  change  oi 
takes  phice  in  the  nature  of  the  stools,  which  become  sudileiii 
copious,    serous*   of   a  reddish -brown   colour,   with    black  spi 
iittended  with  a  putrid,  offensive  odour,  which  per\'ades  the  wliol 
bouse.     In  the  acute  dysentery  of  Lower  Bengal  the  patient  is  tn 
nnfrequently  earned  off  by  copious  dbcharges  of  blood  (W,  CJ 
I^LicLEAN).     The  shreds,  however,  am  not  mucous  membnmc.  bui 
like  the  dysmenorrhceal  membrane,  which  forms  on  the  interaal 
(surface  of  the  uterus,  the  dysenteric  slough  varies  in  consistence, 
tliiekness,  and  strengtli.      It  may  be  washed  perfectly  white  in 
water,  and  its  minute  histology  sliows  no  character  of  a  l^tlc^^wJ< 
membrane.     The  hardened  balls  of  faeces  are  much  more  rm\y 
seen  than  they  have  been  described  to  be.     When  the  skin  h  dry, 
and  of  a  put^gent  heat,  the  tongue  farred,  and  the  thirst  urgent* 
the  urine  se-anty  and  high-coloui^d,  and  the  pulse  increasing  in 
frequency — these  are  symptimis  of  increasing  danger  in  dj^sentery* 
Throughout  the  disease  there  is  febrile  distress,  the  nights  aW, 
passed  without  sleep,  or,  when  it  is  obtained,  it  is  in  short  perioda,! 
dreamy  and  distui'bed ;  and  when  tlie  patient  awaken  he  is  unrM 
freshed,  and  his  spirits  low  and  desponding.     In  the  majority  m 
cases  the  disease  takes  a  ftivourable  turn  between  the  wxth  mm 
tenth  days,  the  symptoms  are  then  mitigated,  the  pain  ceiusffli 
the  number  of  stools  diminish,  and  the  flow  of  urine  is  reston'dJ 
On  the  contrary,  if  it  tenninates  fatally  in  this  stage,  hiccoyglia 
vomiting,  a  small  and  rapid  pulse,  and  pale  sharp  feature  denoM 
the  approach  of  death.     The  intellect,  however,  is  perfect,  anrl  tbij 
l>atient,  often  deploiiag  the  fate  which  he  sees  inevitably  to  avm^ 
him,  dies  after  a  sliort  agony.     If  the  disease  proves  faia]  tn  iM 
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chronic  form,  the  patient  generally  becomes  rapidly  altered  and 
prostrated  by  his  sufferings,  is  strikingly  emaciated,  and  often 
earnestly  prays  to  be  relieved  from  a  life  disgusting  to  himself 
and  entirely  despau-ed  of  by  others.     Death  begins  at  the  heart. 

The  patient,  on  the  other  hand,  may  in  a  few  rare  instances 
recover;  the  local  symptoms  gradually  yield,  till  his  health  and 
strength  ai-e  ultimately  restored,  in  a  moderate  degree.  Con- 
valescence is  slow,  rai*ely  complete,  and  there  is  perhaps  no  disease 
which  makes  so  persistent  and  pernicious  an  impression  on  the 
human  constitution  as  dysentery. 

Causes  and  Modes  of  Propagation. — It  may  be  stated,  as  a 
general  proposition,  that  there  is  no  country  where  paludal  fever 
exists  in  which  dysentery  is  not  an  endemic  and  prevailing  disease. 
In  the  East  and  West  Indies,  in  China,  the  Ionian  Islands, 
Gibraltar,  Malta,  the  Canadas,  Holland,  the  coasts  of  Africa,  as 
well  as  in  many  different  parts  of  France,  of  the  Peninsula, 
of  the  continent  of  America,  and  of  the  eastern  parts  of  Great 
Britain,  the  prevalence  of  intermittent  or  remittent  fevers  and  of 
dysentery  is  notorious. 

This  connection  is  so  intimate  that  a  given  number  of  persons 
being  exposed  to  the  action  of  paludal  miasmata — as,  for  example, 
a  boat's  crew  sent  ashore  in  a  tropical  climate — the  probabilities 
are,  that  of  the  men  returning  on  board,  part  will  be  seized  with 
dysentery  and  part  with  remittent  fever. 

Paludal  fever  and  dysentery,  moreover,  are  not  only  conjoined 
in  locality,  but  they  often  co-exist,  precede,  or  follow  each  other 
in  the  same  individual,  so  that  the  fever  frequently  ends  in 
dysentery,  and  the  dysentery  in  remittent  fever.  This  proof  of 
the  common  nature  of  these  diseases  is  corroborated  by  every 
writer  of  any  celebrity,  and  more  especially  by  those  who  have 
detailed  the  diseases  of  our  armies.  But  dysentery  also  prevails 
where  there  is  no  other  evidence  of  the  presence  of  malaria. 
Nevertheless,  the  evidence  in  favour  of  malaria  being  the  com- 
mon, though  probably  not  the  sole  cause  of  dysentery,  appears  to 
be  much  the  stronger.  It  seems  also  determined  that  dysentery 
prevails  generally  in  the  inverse  ratio  of  the  intensity  of  paludal 
fever.  In  Jamaica,  for  example,  when  the  white  troops  suffered 
in  the  large  proportion  of  91  per  cent,  annually  from  paludal 
fevers,  the  cases  of  dysentery  were  to  those  of  fever  as  one  to 
nine:  while  in  the  Madras  presidency,  when  the  troops  suffered 
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from  fever  in  the  much  less  ratio  of  only  30-25  |jer  mtm 
annually,  tho  cases  of  dysentery  were  to  those  of  fever  tu 
forty-seven  of  the  former  to  thirty  of  the  latten  It  appears 
that  dysentery  is  less  common  in  the  hotter  than  in  tho  aMtr 
months,  or  arises  under  circumstances  less  favourable  to  vegetal 
decomposition  Thus  in  India  and  Cliina  it  h  fixjm  the  mid^ 
of  November  to  the  latter  end  of  Febriiaiy,  or  when  rei 
tent  fever  changes  into  intermittent,  that  dysentery  greati; 
prevails. 

Our  knowledge  of  the  predisposing  causes  is  derived  from  wliwt 
principally  occurs  in  the  military  and  naval  service;  and  frim 
the  sufferings  of  the  troops  we  learn  that  exposure  to  the  night 
air,  to  wet,  or  to  fatigue,  together  with  the  intemperance  ajid 
often  improi>er  diet  iucident  to  the  life  of  a  soldier,  eq^eckllj 
on  active  service  in  the  field,  have  at  all  times  be^n  found  to  be 
conditions  powerfully  predisposing  to  dysentery. 

The  effects  of  salt  diet  in  the  production  of  dysenteTj*  beii 
less  known  than  the  other  predisposing  causes,  it  may  be 
to  state  that,  by  an  experience  of  twenty  years  in  the  Wi 
Indies,  it  has  been  determined  that  in  the  Windward  and  Le»-' 
ward  Command,  when  the  rations  issued  to  the  tro(3ps  consist^n! 
salt  provisions  five  days  in  the  week,  the  mortality  from  disejwi^; 
of  the  stomach  and  bowels  among  the  officers  w^as  a.s  two  U>  f<rot 
per  cetit.,  while  that  among  the  soldiers  was  as  207,  or  a  fcenfokli 
ratio.  On  the  contmr)^  in  Jamaica,  when  salt  pro^iMons  wew^ 
issued  to  the  troops  only  two  days  in  the  week,  the  mortiilityi 
from  the  same  diseases  approximated  so  nearly  between  these  two 
ranksasto  be  almost  an  equality.    And  correspond! u^r  f  flje*e 

have  been  observed  in  Gibndtar,  on  the  coast  of  Afih    ^  t  St 

Helena^  The  Sierra  Leone  commissioners  on  the  western  coast  <»f 
Africa ^  who  investigated  this  subject  on  the  spot,  were  uf  i>|>iiiift" 
that  the  large  proportion  of  salt  rations  mainly  contributed  tn  tiiL* 
sickness  and  mortality  from  diseases  of  the  stomach  and  boweb 
in  the  foi*m  of  dysentery  and  diarrhcea;  and  the  following  state- 
ment, given  by  the  late  Sir  Alexander  TiillocJi  in  liis  Statistical 
Reports  (page  11)  on  the  sanitary  condition  of  the  tr*M>ps  in  thd 
West  Command,  shows  the  marked  reduction  which  tinvk  pbce 
in  the  deaths  from  this  class  of  diseases  subsequent  to  tlie  iotri>- 
duetion  of  fresh  meat  diet;  the  mortality  being  reduced  to  a 
tejiih  part  of  its  former  mtio ; —  ^M 
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In  the  navy  the  same  effects  of  ill-regulated  diet  have  been 
observed,  and  the  good  effects  of  a  change,  "In  1797"  says 
Dr.  Wilson,  "  the  victualling  (of  the  navy)  was  changed,  gi^atly 
improved,  and  consequently  inimediatG  to  the  change  the  health 
of  the  seamen  improved  strikingly.  Scurvy,  typhoid  feve7\ 
dymntery,  and  nker,  which,  up  to  the  period  of  the  iiliange,  had 
produced  great  havoc,  became  compaiutively  rare  in  occurrence 
and  light  in  impression,"  and,  it  may  now  be  added,  are  hardly 
known  except  by  name.* 

The  last  appearance  of  dysentery  in  London  was  apparently 
owing  to  an  insufficient  diet,  and  occurred  at  the  Penitentiaty, 
Millhank,  sliortly  after  its  conjpletion.  Tins  prison  is  built  on  a 
marsh  below  the  level  of  the  Thames  at  high -water,  the  river 
being  banked  out  by  a  nairow  causeway.  As  long  as  the 
prisoners  were  allowed  a  full  and  ample  diet,  they  appear  to  have 
resisted  the  action  of  the  paluilal  poisou,  and  to  have  enjoyed 
good  health.  No  sooner,  however,  was  the  quantity  and  quidity 
of  their  dietary  lowered  than  dysentery  of  a  very  fatal  character 
broke  out,  and  made  it  necessary  to  clear  that  establishment  for  a 
time  of  all  its  inmates.  There  are  few  fiicts  to  enable  us  to 
determine  the  proportions  in  which  the  different  ages  suffer  from 

^V  Am  Br.  Chnstison  ju»tly  obaeireti  ib@  salt  meftt  of  nulitaty  and  naval  rattons 
it  not  the  same  n*  tbe  salt  its  eat  of  civil  life,  Th&  former  ib  higlily  salte*!,  in  order 
to  keqi  for  two  or  more  jeara  in  every  climate.  Its  nutritive  value  is  thus  greatly 
qjTOrrated^  and  its  nutritive  conatitueiita  are  still  further  diminished  by  the  pro- 
oeei  of  washing  out  in  water  tHjfore  it  can  be  eaten*  ThuSt  heaidea  the  irritant 
effects  of  the  salt  diet  in  producing  dysenteryt  another  element  exists  as  a  cause  of 
diacase — namely^  the  insufficient  nutrition  which  the  ^t  ration  diet  is  able  to 
impart. 
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djaentery,  but  the  retxirns  of  the  troops  from  the  Mauritms  she 
that  the  mortality  Itoui  this  diseaise  iklk  principally  on  ^ijldieil 
advanced  in  life  (Tulloch). 


TtHMCgM  m  TDK  MALMtTlL't, 

1 

iBtoM.  ' 

uton. 

Oftom 

«««] 

Agigrcgftfce  fttreDgth  of  seven  year% 
Dieil  of  Dysentery,          ...         * 
Ratio  per  1000  of  Glean  Btren^b,  . 

tS7 

5mi 
m 

U'8 

1215 
24 
19-7 

1 

M 


Besides  unwholesome  solid  food,  water  of  an  impure  kind 
from  an  impure  source  favours  the  development  of  dysenter; 
Dmined  from  swamij^s,  and  used  for  drinking  and  cooking  pu 
poses,  as  it  waa  on   the   Chinese   coaiits,   it  escerted    a   mjirke 
^injurious   influence   both   in   exciting    and   in    maintaining  tlu 
disease.     In  connection  with   impure  water,  the  reader  it 
quested   Uy  i*efer    to   what   is   sjiid   afterwards   under   the  he 
of  "Panisitie  Diseases;'*  and  esi>eciully  under  *^ Dtstonia 

Many  other  causes  bring  about  the  disea^se,  especially  ai] 
soldiers  in  active  sennce^namely,  long  marches  in  hot  we 
bivouacking  at  night  in  the  open  air  (often  extremely  cold  l»otl 
absolutely  and  relatively  to  the  day)»  want  of  sufficient  clotli 
and  bedding,  may  be  mentioned  as  the  chief 

It  does  not  seem  to  be  so  clearly  understood  as  it  ought  to  be,  tli«t , 
dysentery  is  ccmtagious.     Being  a  frequent  complication  or  cow* 
comitant  of  contagious  fevers,  it  has  been  believed  to  inherit  similaf  I 
contagious  properties.     In  the  severe  form  of  dysentery,  for  whirii 
the  old  Infantry  Barracks  of  Secunderabad,  in  the  Deecan,  brt 
long  been  notorious,  it  has  been  observed  that  men,  labooriog 
under  other  diseases,  who  happened  to  be  exposed  to  the  putrid j 
effluvia  of  the  excretions  of  dysenteric  patients,  were  often  severd/l 
affected  by  the  disease  (W.  C.  Maclean).    There  is,  tlt^^ivfti^.I 
good  reas^■Jn  to  believe  that  the  exuviae  of  dysenteric  patieti!^, ! 
passed  by  stool,  may,  like  those  of  typhoid  fever,  propagate 
disease ;  and  the  obsei-vations  of  Budd  and  Goodeve  give  supp 
to  this  view. 

Prognosis. — The  pi^ognosls  in  dysentery  depends  much  on  tli 
country  in  which  the  disease  occurs;  but  in  hot  climates  it 
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calculated  that  the  deaths  raiy  from  one  in  nine  to  one  in 
twenty;  and  on  actual  service  the  chances  of  recovery  are  much 
dinjinished.  In  all  returns,  however,  the  total  deaths  recorded 
give  a  faint  idea  and  inaccurate  representation  of  the  real 
mortality  resulting  from  dysentery.  If  it  were  possible  to  trace  • 
out  the  men  who  were  invalided  from  the  army  and  navy  services 
from  the  effects  of  this  disease,  it  would  be  found  that  the 
mortality  is  very  much  greater  than  is  represented  by  tabular 
returns.  It  is  a  malady  which,  once  fairly  engrafted  on  the 
system,  never  leaves  it  till  life  it-self  becomes  extinct  (Bbyson, 
and  others).  It  is  sometimes  also  insidious  in  its  mode  of  attack 
and  progress;  and  thei'e  is  such  a  desire,  on  the  part  of  soldiers 
especially,  to  avoid  the  restniints  of  hospitak,  that  the  disease 
is  sometimes  beyond  the  power  of  medicine  before  coming  under 
treatment,  especially  in  tropical  commands  (Tullwh).  There 
may  be  diseases  of  a  more  rapidly  fatal  character,  but  there  are 
few  which  entail  so  great  an  amount  of  suffeiing.  When  once% 
the  disease  has  passed  into  the  chronic  form,  it  slowly,  but  not 
the  less  simfly,  continues^  by  a  most  loathsome  process,  to  exhaust 
the  vital  energies,  until  death  relieves  the  patient  of  an  existence 
rendered  almost  intolerable  by  pain,  debility,  and  the  offensive 
nature  of  the  discharges  (Brysdn)* 

Diagnosis. — It  is  diffietdt,  perhaps  impossible,  in  the  first  stage, 
to  distinguish  dysentery  from  diarrhcBa  ;  but  the  Wood,  the 
number  of  the  stools,  and  small  quantity  of  fsecal  matter  passed, 
w^ll^  in  times  when  dysentery  is  prevalent,  indicate  the  true 
nature  of  the  disease. 

Treatment^ — After  what  has  been  written  regartling  the  nature 
and  the  causes  of  dysentery,  it  is  the  obvious  duty  of  the* 
physician  to  direct  his  attention,  in  the  first  instance,  to  the 
prf^eniion  of  the  disease.  Next,  he  ought  to  insure  the  means  of 
detecting  the  disease  early,  for  time  is  of  the  greatest  importance 
in  its  cure  and  prognosis.  '*He  who  would  treat  this  disease 
with  success"  writes  Sir  Eanald  Martin,  "  while  he  shuns 
exclusive  means,  must  assign  to  each  remedy  its  proper  value. 
Blood-letting,  sudorifics,  and  pui^atives,  constitute  the  most 
universal  remedies,  and  in  simple  uncomplicated  dysenteries  they 
wUl  prove  all-suthcient.  But  when  the  abdomen  is  tumid,  and 
there  is  pain  in  the  liver,  or  in  any  other  region,  while  the  nature 
of   the    dihcharges    indicates   advancing   inflammation,  calomel, 
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conjoined  with  sudorifics,  and  repeated  to  meet  the  occasion,  will 
powerfully  aid  the  curative  efiBct  through  its  mSuenoe  on  thft 
depurative  functions — on  the  circulation,  by  unloading,  jointly 
with  purgJitives,  the  gorged  vessels  of  the  abdomiiial  oi^gans — on 
the  blood  and  on  .seci-etions  generally — and  on  the  verj^  sudorific 
function  which  we  wii^h  to  excite.  While  Cttlomel  is  a  most 
powerful  agent  when  used  judiciously,  as  an  aid  to  blood-letting, 
pushing  it  to  the  extent  of  ptyalisin  is  by  no  means  to  be  recom- 
mended; nor  should  mercury  in  any  shape  be  used  in  adynatiiic 
I  forms  of  the  disease,  in  the  splenic  cachexia,  nor  iti  states  of 
anaemia,  for  in  all  these  conditions  of  the  system  its  actions  me 
most  injurious." 

Ipecacuanka  was  formerly,  and  still  is,  much  in  vogue  aa  i 
remedy  m   the  ti-eatment  of  dysentery;    but*  altliough  highljT 
useful  in  some  conditionSj  it  is  not  to  be  regarded  as  a  specific 
Neither  bleeding,  ailonul,  nor  ipecacuanha  are  antidotes  to 
poison  of  dysicntery,  and  consequently  there  is  no  exclusive  ph 
of  treatment  applicable  in  all  cases.     Admitting,  therefore,  th 
necessity  of  ocaisionally  employing  geneml  and  local  ble 
and   also  calomel,  in  eases   of  hepatic  complications,  we  hav 
beyond  this  only  the  general  principles  to  guide  us  of  allayii^l 
irritation,  and  of  controlling,  if  possible,  the  diarrhoea;  and  Uiij 
best  geneiiil  rules  that  we  possess  are  those  recommended  by  Sir! 
James  M'Grigor  to  be  adopted  in  the  arroy  (acknowledgecl  byj 
him  to  h&  derived  from  Dr.  Somers);  those  given  by  Sir  EUnAliJ  [ 
Martin,  already  detailed;  and  those  by  Pmfessor  Maclean,  abut 
to  be  noticed. 

"  In  acute  cases  we  commenced  "  says  Sir  James  M'Grigor,  "'>/  i 
^copious   venesection,   and   immediately  afterwards  gave  twelve  ^ 
grains  of  compound  ipecacuanha  powder  every  hour,  which  i^** 
repeated  three  times,  with  plenty  of  barley-water,  and  profoso 
sweating  was  encouraged  for  six  or  eight  hours.     A  pill  of  tlvnt'J  I 
grains  of  calomel  and  one  of  opium  was  admiDistered  every  seeood  ] 
nightt  and  in  the  intervening  day  two  drachms  of  sulphate  ^U 
magnesia  dhssolved  in  a  quart  of  light  brath,     Tlie  venesectii^ft 
was  repeated,  while  the  strength  and  pulse  permitted  it,  until  the 
stools  were  free,  or  nearly  free,  from  blood.     Dover  s  powder  «s 
a  sudorific  was  always  given  after  the  blood-letting. 

"  In  cases  wham  the  jvains  wore  excruciating,  and  attended  willi 
tenesmus,  the  warm  bath  gave  instantaneous  i^lief.     This  phm 
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teing  steadily  persevered  in  for  a  few  days,  the  inflRmmatoiy 
diathesis  of  the  intestinal  canal,  which  had  excited  symptomatic 
fever  throughout  the  general  system,  was  found  gradually  to  be 
relieved,  and  paved  the  way  for  returning  health.  In  this  stage 
gentle  tonics,  with  light  nourishing  diet  cautiou.sly  taken,  and  at 
first  given  in  moderate  propoi-tiona,  were  administered  with  the 
happiest  effects. 

I         "Tlje  disease  was  not  unft*equently  cut  short  by  ihm  method. 
If,  however,  the  disease  became  chronic,  a  different  mode  of  treat- 

L    ment  was  pursued,  and  not  unsuccessfully,  if  the  disease  had  not 

^^een  of  long  duration,  the  intestinal  canal  not  much  disorganize*!, 

^%r  not  complicated  with  other  diseases. 

**The  fii-st  indication  in  this  chronic  state  was  to  relieve  the 
tenesmus  and  procure  easy  stools,  and  with  this  view  ipecacuanha 
was  given,  sometimes  with  ailorael,  sometimes  without  it  The 
neutral  salt*^  were  given,  or  cavstor  oil,  jalap,  and  various  other 
medicines  of  the  same  class.  The  second  indication  was  to  relieve 
the  number  of  the  stools,  and  to  restore  tone  to  the  alimentary* 
canal*  With  this  \aew  Dover*s  powder,  the  compound  powder  of 
chalk  with  opium,  astringents,  and  demuleenti,  with  aromatics, 

kerc  gi^^'cn,   occasionally  interspersing  laxatives,  and  obviating 
articular  symptoms  as  they  occurred.      Lastly,  an  infusion  of 
bittens  was  given  to  restore  tone  to  the  relaxed  intestine.'' 

In  midition  to  these  remedies,  Sir  James  M'Grigor  states  that 

the  haUmn  of  cojKiiba,  an  infusimi  of  caliimba,  fimmatoxyhii, 

kino,  and  catechu^  assisted  by  opiurn  occasionally,  gave  much 

ilief,  and  also  the  administration  of  a  variety  of  enemata^  and 

cially  one  of  a  strong  solution  of  miprnxLcefate  of  lead:  while 

in  cases  of  liver  affection,  he  adds  '*  that  friction  of  the  abdomen 

dth  nierenrial  ointment  gave  the  least  irritation,  and  at  the 

e  time  produced  less  debility," 

Such  is  a  statement  of  the  practice  pursued  in  dysentery 

ng  the  Peninsular  war,   on  a  scale  whose  magnitude  has 

Seldom  been  sur{mssed  even  in  modern  times.     If,  however,  we 

look  to  the  returns,  we  find  it  highly  probable  that  not  more  than 

two  out  of  three  of  those  attacked  ultimately  recovered. 

L  In  geneml,  the  dysenteric  patient  is  not  admitted   into  the 

TOSpitals  of  our  lai^ge  towns  until  the  disease  has  passed  into  the 

seccrnd  stage^  and  there  is  no  class  of  disease  which  then  otfei's  so 

lew  chances  of  recovery.       On  the  Continent  the  neutral  salts 
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and  mild  purgative  medicines  are  highly  spokea  of;  Imt  it  9 
difficult  to  understand  how  these  substances,  having  no  spedfl 
power  over  the  disease,  can  be  beneficial  in  a  lii^lily  ulcenttl 
state  of  the  intestine.     Of  all  purgatives,  however,  two  ounoes 
of  an  infusion  of  ijjecacuaiihu  (in  the  proportion  of  one  dtnehin 
to  a  pound  of  boiling  water),  combined  with  five  to  ten  dropn 
of  the  tvmture  of  opium,  and  given  every  six  or  eight  hours, 
appears  to  be  the  best;    but  the  disease,  though  mitigated,  b 
seldom   cured   by   these   means.       Vegetable    tonics,  cootainiiig 
ixinninf  as  kino^  hcB7rmtoxi/lan,  or  catechu,  however  pn*paped  or 
combined,  give    tempomrj^  relief,  but  are  ultimately  ineffidi 
When  the  disease  has  fairly  gained  the  ascendant,  it  does 
appear  that  one  remedy  is   better  than  another.      Dr.   Bry; 
writes  that  he  has  seen  all  the  astringents^  both  mi  nerd  ainl 
vegetable,  inercuiy,  both   internally  and  externally,  with  mun? 
other  medicines,  tried  without  any  benefit;  but  there  were  s/owe 
means  which  were  useful    in  relieving   the  mom  urgent  md 
distressing  symptoms,  and,  iis  it  were,  in  smoothing  the  jmth  m 
the  grave.     Amongst  these  he  mentions  a  vjcll-rvf/ulaied  farina' 
cemia  diett  opium  s-ujypo&iteries,  aiwdy^im,  astrinfjefit  injecitoni, 
minute  doses  of  calmnel  in  combination  with  opiums  msmH 
rmifume  osbHiigenis,  and  the  application  of  U^ches  to  ihe  ndu 
when  tenesmus  was  distressing,  or  over  the  courae  of  the  chiton 
when  there  was  deep-seated  pain.     An  injection  of  warm  staa'lr 
(two  ounces),  with  laudanum  in  it,  will  often  give  gre^it  rehef. 

The  value  of  a  change  of  climate,  as  a  curative  measure^  t^ 
forcibly  illustrated  by  Dr.  Bryson.  He  says  that  the  crewe  of 
vessels  impi-oved  in  health  almost  immediately  after  quitting  tbe 
station  where  dysentery  prevailed.* 

*  My  friend  imd  eoJleague,  Profesaar  Maclean,  writes  me  the  following  note  m  thi 
treat  men  t  of  dysentery,  the  result  of  hb  extcuaive  experiencis  in  India  *iidCbiti*^^j 
'*  Tbe  first  tliijig  to  bear  in  luind  in  tlie  treatment  of  tropical  dyseuiery  w,  tint  tlwl 
np]}earance  of  Btreuj^h  in  the  iiAtient,  ^ven  by  the  aeuteneas  of  the  symptvisiy  ^1 
delusiv^G.  Under  the  us«  of  strong  antiplilogiAtic  treatment  the  atpeagth  d  tbi] 
pntiept  ia  njit  to  faU  suddenly,  and  this  is  often  the  caae  even  when  the  trdtotifl*! 
hfia  h^n  mcire  oonaervative  in  its  i^biiracter.  Ft  was  onoe  the  cnatom  m  Indw**! 
ileiilete  freely  in  tbia  difleajie,  either  by  a  geaeral  bleeding  or  by  the  nfpe»*ed  *P*J 
plicjition  ^  laecbM ;  but  the  most  judicioaa  and  anooenlttl  pfae^^joasfi  ^  Ifi*^ 
TTirely  bloed  now,  r^rt*  in  tfte  inotti  «thenk  f^rm^  qf  thi  ditmte,  and  eonluieib*!^  _ 
of  leeches  within  the  uarrtiwest  linitts* 

'*  HeromiT. — It  ta  certain,  too,  that  mercnry  ia  yearly  leas  and  teaa  va»6  m  !s<^i 
than  it  waa,  and  thca^  is  much  evidence  to  show  that  a  cofroapondiiig  psdiacti^v  ^ 
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P  BIAREHCEA— DidrrAflBn.  I 

Deflnitioii,— ^l  frequent  ducluirge  of  hose  or  fluid  alvine'  evacua- 
tioma,  without  torviina  or  ten^emus.  \ 

the  mortftUiy  of  tlie  disease  has  heeu  tlie  resalt  The  objections  to  it»  me  are 
anmerotiif^it  eoliuk  great  BufiTering  on  the  patient,  if  pubhed  to  pty&Iiam^  aggra.- 
T&tuig  hk  nuaeriett,  And  too  often  pemuniently  bjuring  liis  constitiition ;  it  ha»  no 
sfiecilic  Airtion  on  tlie  disease,  and  its  cboUgogiie  effects  cad  be  attained  by  remediea 
-which  are  not  oi>en  to  iuch  ybjections  oa  can  be  brought  against  mercuiy»  (With 
r^ard  to  its  cholagogae  eSecta,  grave  doubia  are  thrown  by  the  experimenta  of  Dr^ 
George  Scott,  referred  to  at  the  footnote  of  page  165  by  the  author*)  la  iloughing 
dysentery  it  i»  followed  by  the  worst  reaulta ;  and  the  obaervationa  of  clinical 
obfververa  in  India  have  i^own  that  iiidiviilnals  under  the  intluencc  of  meticury 
are  not  only  not  cxeinpt  from  attacks  of  the  diaeit&e,  but  are  ]jeculiarly  prone  to 
be  affected  by  it.  This  is  the  case  in  a  very  marked  degiiee  m  Aaiatica  (Morehjsad 
«cid  Mjlcleak)* 

**  Ipeeacuaithft. — Tbia  remedy  has  long  Ix^cn  used  m  South  America  in  the  cure  of 
dyiditery— whence^  indeed^  it  came*  It  was  much  used  in  Imlia  uotil  the  mercurial 
notions  of  James  Johnson  prevailed  It  was  again  used  by  Dr.  Twining,  of  Bengal, 
hy  whom  it  was  strongly  recommended,  and  also  by  Dr  Mortimer,  of  Madras, 
Twining  eumbined  it  with  blue  pill  and  gesitiaQ,  and  used  it  chiefly  in  small  and 
oft -repeated  doaes.  In  South  Amj©rica  the  practioe  hm  always  been  to  ailminiiter 
AB  infnsion  of  the  bruised  root,-— SU-  t»dng  infused  over  night  in  Jiv.  of  water,  ftnd  , 
giTen  early  in  the  morning*  In  Peru  it  la  given  in  doses  uf  3*^8-  to  Ji-  *>f  tiie 
powdered  root  in  a  little  eiyrup  and  water.  Tbi»  practice  of  giving  ipecacuanha  in 
large  doeea  has  lately  been  re^4ved  in  India  with  encouraging  success,  and,  I 
lielieve,  the  greatest  number  of  cures.  It  aj)]>eara  to  a<!t  on  the  porta!  eapillarief, 
and  on  those  of  the  mucous  membrane  of  the  bo\*'elfl,  and  to  determine  jjowerfully 
to  the  skin.  It  k  umifiilti  fjit^En  in  doJiet  of  hat/ a  drachm  nt  a  dmchti,  eUher  in  pitk 
or  boUi4^  or  suspcntbid  in  mtmlitffe^  according  t&  the  fnnt*i  of  the.  ftatifnt  It  i# 
iuirijiultk  to  give  an  opiate  hat/ an  hour  bf/ortf  ami  io  ttjithL)kl  all  drink /or  some 
hm4r«.  Unless  there  >)e  hepatic  complication^  it  seldom  happens  that  mucb  vomit- 
ing is  eauged  hy  these  large  doses ;  on  the  contrary,  they  are  often  tolerateil  when 
smiiUer  doses  are  rejected.  The  doae  should  be  repeated  in  about  six  hours,  A 
siiifidait  inten'al  should  Ije  allowed  to  intervene  between  the  doses  of  ipecacuanha 
td  admit  of  the  patient  1>eing  sustained  l»y  nourishment  adapte^l  to  the  stage  of  the 
dMeua.     I  need  hardly  atld  a  caution  not  to  press  tlie  remedy  tua  far. 

"  Dr.  Cornish,  of  the  Madras  army,  has  shown  from  official  documents  that  the  ^ 
roortality  from  acute  dysentery  in  southern  India  under  mercurial  treatment  was 
7-1  p^  te^d.  Since  the  giineral  introduction  of  ipecacuanha  in  full  doaca  it  has 
fidlen  to  I  -3.  Dr,  Ewart,  of  Bengal,  has  ahowii  tbat  equally  good  results  have 
loUowed  the  same  system  in  that  Presidency,  During  the  forty  two  years  from 
1312  to  1853-04  the  mortality  among  European  troops  in  the  Bengal  Presidency 
amounted  to  88  2  in  tlie  thousand.  But  during  18*KJ,  wbcn  large  dories  of  ipecac- 
UEtnha  were  Adnmiistered,  the  mortality  was  only  23  87  in  the  thousand, 

**  (vreat  credit  is  due  to  Mr.  Docker,  of  the  7th  Boyal  FusileerSj  for  repealling 
practitioners  to  the  use  of  this  invaluable  remedy,  (Vide  GranVs  Annals  o/MUiiar^ 
aari  NatHil  Surgrry,  voL  i,l 

**Li  no  disease  is  early  treatment  more  necessary  than  in  dysentery,  and  I 
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a  small  quantity  of  un^hnlesonie  food,  or  what  constitution' 
ally  disagrees  with  the  patient.  In  infants  it  is  often  brought  oa 
by  unwholesome  conditions  of  the  milk,  such  as  the  persistence 
of  colostrum  in  it  Nausea,  with  severe  griping  pains  before  each 
evacuation,  a  foul,  loaded  tongue,  copious  feculent  stools,  watery, 
mucous,  or  bilious,  and  becoming  frothy*  are  the  phenomena  of 
this  form  of  diarrhoea. 


2,  Diarrkcea  from  InciWLsed  Vmcular  Action, 

This  variety  is  caused  by  whatever  induces  a  greater  flow  of 
blood  to  the  intestinal  mucous  surface,  and  at  the  same  time 
lessens  or  obsti"ucts  the  cutaneous  elimination  of  fluids;  the 
application  of  cold  to  the  cutaneous  or  puhnonary  mucous  sur- 
faces, or  to  both  at  once ;  cold  acid  drinks,  or  ioes  taken  when  the 
body  is  overheated;  suppression  of  perspiration  or  of  accustomed 
discharges ;  checked  menstruation  or  lochial  discharge. 

The  evacuations  are  watery  or  serous,  with  mixed  feculent 
matter,  and  exhibit  every  shade,  from  a  dark  brown,  greenish- 
brown,  to  a  pale  grayish  or  whitish  colour ;  and  they  contain,  in 
some  cases,  pieces  of  thick  gelatinous  mucus,  or  thin,  glairy,  and 
stringy  mucus.  In  other  instances,  whitish,  albuminous  flocculi 
are  abundant  in  tbe  stools;  and  in  a  few  instances  large  mem- 
branous or  albuminous  shreds  or  flakes  present  a  mould  of  the 
internal  surface  of  the  gut 

In  addition  to  the  symptoms  noticed  in  the  former  variety, 
there  is,  in  this  fonn  of  diarrhoea,  a  diy,  harsh  skin,  with 
increased  temperature  of  the  trunk,  a  flatulent  state  of  the  bowels, 
a  small,  frequent,  constricted,  but  soft  pulae,  a  furred  or  loaded 
I  tongue  towards  its  root,  with  i^d  edges  and  point,  and  scanty, 
i,  high-coloured  urine.  In  infants  tliis  variety  is  known  as  the 
**  watery  gripes/'  and  often  precedes  fatal  exhaustion  in  them. 

P3.  Bian-'hma,  with  the  Discftarges  of  Unaltered  Ingesta. 
This  is  essentially  an  atonic  form  of  diarrhoea,  and  very 
different  from  the  last  variety.  It  corresponds  to  the  '^diarrhma 
lienierica''  of  the  older  authors.  The  most  marked  and  char- 
acteristic phenomena  which  attend  the  disease  are  due  to  the 
almost  totoil  suspension  of  tbe  digestive,  assimilative,  and 
absorbent  functions,  the  ege&ta  often  differing  ^but  little  in 
L  2  a 
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appearance  from   the  ingesta.     Sucb  a  form  of  diarrlniea 
more   frequently   ia   cMldrem   before   the  periud   of  the 
dentition   than  at  later  periods.     It  is  frequently  the 
quence   of  previous   inflammatory   irritation   of  the   filiineni 
mucous  surface,  and  disease  of  the  meaonteric  glands.     It  s/m 
aa  ifj  in  this  variety,  the  stomach  hiul  lost  ita  tone  or  vita)  ene] 
as  well  as  the  mucous  membrane  of  the  alimentary  canal;  ajiJ 
no  doubt  results,  in  the  first  instance,  from  indigestion.     This 
a  frequent  form  of  diarrhcea  amongst  the  soldiers  in  the  Ciimi 
as  observed  by  Dr  Lyonn;  and  the  soldiers  themselvea  observed 
it,  and  were  in  the  habit  of  saying.  "  It  is  of  no  use  eating,  u 
our  food  pa.s5es  through  us  in  the  same  state  hb  it  goes  iil' 
appetite  is  usually  voracious;  and  when  this  form  of  dJ&rrii 
continues  long,  the  debility  becomes  extreme;  and  when  deatl 
takes  place,  it  is  from  stupor  and  exhaustion. 

In  a  practical  point  of  view,  these  are  the  principal  %'arieties 
idiopathic  diarrhrea  which  reijuii-e  to  be  distinguiyheil;  and  tl 
diagnosis  of  the  fonn  of  diarrhoea  symptomatic  of  the  invasian 
other  diseases,  are  noticed  under  the  special  diseases  of  whi( 
they  form  a  part- 
Treatment- — For  practical  purposes,  the  treatment,  of  thf*se  three 
fiirms  of  idiopathic  diarrhoe^i  may  be  founded  on  the  followiui 
indieations— namely, ^r«f»  that  in  which  the  t&iigwB  ia  cimn, 
pulse  quiet,  and  all  constitutional  re-action  absent;    and 
that  in  which  the  tongus  is  wldte  and  coated,  the  puke  acceloJ 
ated,  some  fever  present,  and  the  pain  or  soreness  can&tant.  a 
increased  by  pressure.     The  stoiils  in  eitlier  case  may  be  hi 
green,  white,  or  mixed  with  blood  indLfferently. 

When  the  tongue  is  clean,  if  the  disease  be  quite  iodpienl 
the  usual  practice   is  to   give  one  dose,  consisting  of  an  opial 
combined  with  a  gentle  cathartic.    Ilie  form  may  be  out  ^rain 
o/>it£m,  combined  with  a  dmckm  ofcmnfpmmd  rkufxirb  jm^der, 
combined  with  Jim  grains  of  cahtneL    To  remove  any  offrnii 
matter  that  may  be  present,  tlieir  action  m«y  be  aided  by  «^l< 
oil,  or  a  saline  cathartic,  such  as  a  seidlitz  powder.     Sometime* 
may  be  advisable  to  omit  the  opium,  and  to  combine 
remedies  with  the  purgative,  us  in  the  following  prescription:— 


R.  Hodm  Se«qiiic4irbonatis^  Hydrargyri  cum;creti,  a  a  gr.  ii — at!  gr.^ 
MogneEise  CarhonatLs,  gr<  iii. — ad  gr,   vl ;    I'uh%   Rhei,  gr,  v,^§d 
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I  The  adminiHtration  of  hnoh  a  powder  may  bo  rcpeaterl  at 
intervals.  These  medichics  having  produced  theu*  intended  effect, 
others  raoi^  distinctly  astringent  may  be  administered  if  the 
diarrhoea,  persists.  In  many  cases  a  drachm  of  sjnip  of  poppies 
ifter  each  stool  is  snfficienL  In  severe  forms  of  the  disease  a 
scruple  to  half  a  drachm  of  the  compound  chalk  jjawder,  io  some 
natic,  such  as  peppermint  or  cinnamon  water,  every  four  or 
six  hours,  is  an  excellent  remedy  i  and  these  medieinea  may  be 
used  whether  blood  he  or  be  not  in  the  stools.  If  the  opiat© 
I  and  aromaties  contained  in  the  above  medicine  should  prove 
Ifcsnsuificienti  it  may  be  necessary  to  add  to  each  dose  some  of  the 
^Bdafis  of  pure  astringents,  as  a  drachm  of  the  tinctitre  ofkino^  or 
^KiSt catechu,  or  hii^matoxylon,  or  of  iron. 

I  There  are  cases  of  diarrhcea  with  a  clectM  io^iffne^  which  will 

not  yield  to  opiates,  astringents,  or  stimulants,  either  singly  or 
combined,  and  which  probably  depend  on  a  want  of  tone  in  the 
intestine ;  and  in  these  cases  Jive  graivs  of  aalwine  every  four  or 
six  hours  have  often  stopped  a  diarrhcea  that  appeai'ed  fast 
bui^rying  the  patient  to  his  grave.  Tincture  of  the  se&quicklmide 
of  iron  is  similarly  useful, 

>\Tien  diarrlirea  is  accompanied  by  a  white  furred  to^i^tie, 

together  with  pain  and  soreness,  it  is  necessaiy  to  exhibit  opiates, 

,      combined  w^th  some  mild  purgative.     Thus,  half  a  dracJmi  to  a 

m^rOAihm  of  Epsom  salts  with  a  d/rachm  of  the  syrup  of  poppies; 

^vT  fifteen  Tfuuinis  of  tlie  tindui^  of  hyoseyamns;  or,  in  severe 

I     tB6^,  with  three  to  Jtm  tntnims  of  itndure  ofoinum,  every  four 

or  mx  hours,  are  remedies  on  which,  as  a  general  principle,  we 

may  very  confidently  rely.     In  other  cases,  rhuhurb,  mdor  oil,  or 

any  other  mild  pur  (/at  ive,  may  be  substituted  for  the  Epsom  salts. 

In  cases  of  diairhcca  accompanied   by   vomiting,  a  drachm  of 

mj}mp  of'poppL^  alone,  repeated  every  half  hour,  or  every  hour, 

for  two  or  thi^e  times,  often  quiets  the  sfcomach,  and  enables  it  to 

bear   the   other  remedies;    or   soda  water,  or  the   effervescing 

I     draught,  with  a  table-spoonful  of  brandy,  with  or  without  a.  few 

minims  of  tincture  of  opium,  often  remain  on  the  stomach  when 

everything  else  is  rejectei 

Most  pnictitioners  lay  great  stress  on  the  colour  of  the  stools, 
and  the  necessity  of  connecting  the  aupp<jsed  morbid  states  of  the 
liver;  but  the  various  colours  of  the  stools  are  in  many  instaneea 
(mujsed  rather  by  morbid  secretions  from  the  surface  of  the  mucouB 
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membrane  of  tbe  intestines  than  by  any  defective  state  tif  the 
bile  in  the  gall-bladcler;  and  the  conclusion  from  thiB  conside™-    ■ 
tion  18.  that,  in  8im{>le  diarrhfEa,  niei*cury  io  any  form  b  eitlief   I 
nnnecesimry  or  injurions  ia  the  majority  of  cases,  except  m  I 
tA  purgative.     In   a  smidler   number,  however,  it   is  somettiOMH 
piecessary,  and  more  especially  in  children  under  four  yearf^^^l 
|»ge.     One  general  rule  may  be  acted  on  in  the  cure  of  dian-haa, 
which  is,  that  in  the  adult,  whatever  be  the  form  of  the  diaiTh<Ba» 
if  tlie  atuols  be  dju-k  at  first,  and  then  become  lights colouiBd, 
purgative  medicines  are  no  longer  beneficial,  and  in  no  instance  I 
ought  they  to  be  continued  longer  than  is  sufficient  to  remove 
any  initiitive  substance  accumulated  in  the  alimentary  canal  J 

Sulphuric  acid,  in  doses  of  the  officinal  diluted  drug,  of  twenty  I 
to  thirty  drops,  with  water  simply,  or  combined  witli  the  com*    ^ 
pound  tincture  of  gentian,  has  been  found  a  useful  remedy.    The 
snlpliuric  acid  may  be  alternated  with  the  nitro-muriatic  mi, 
and  prescribed  in  a  similar  marinen  ■ 

The  dietetic  treatment  should  be  limited  to  slops,  puddings*  I 
and  white  fish  boiled,  and  the  drink  to  weak  bi-andy  and  wakr,  % 
which  acts  locally  as  an  astringent,  and  generally  as  a  difiuiible 
stimulus.  M 

L  CHOLEKA.  ^H 

DefinitioiL — A  diamse  eEsmiUally  ofmiamnatic  origin,  devdifSM 
under  certain  atmospheirie  and  Urrestrkd   local  eondiiums  W^ 
Europe,  Aaia,  and  America,  a  fid  capuhh  of  beimj  prapagcUed  or 
difumdt  to  a  ceHain  extent,  over  the  mirface  of  the  earih,  thrmigh 
ihje  atmosphere,  or  im,  mme  aifier  way,  and  also  bi/  menn^  of 
hmnan  intei^cmirm  beitmen  tJm  kmliky  and  the  »ick     It  is  ckar- 
acterhed  by  prenumitory  diai^lioea,  sudden  muscular  debUii^ 
trem'Ora,  vefiigQ,  occcmonul  nausea,  and  spasmodic  fpripmg  pmnim 
in  the  Itmmh,  depression  of  the  functions  of  resprration  afifl 
circulutionj  and  a  sense  of  fairness;  capimts  purlin ff  of  ^erciM 
flitkl,  suet^eeded  hy  tmniting  and  huming  hrnt  at  the  simnatU 
€oldn€3s  and  dampT^ess  of  the  wfiole  surface  of  tfie  body,  coldnm^ 
and  lividTiess  of  tlie  lips  and  ^mgue,  cold  breath,  a  ciuving  ihinm 
a  feehk  rapid  pulse,  diffictiU  and  oppressed  re^piraiion^  mW 
ex*remt  resiles^nem  (a  stale  expressed  in  physwiofjtmt  bingua^M 
\  by  the  term  ^^anxietaa"),  s^ippressed  urinary  secret  ion,  btitrne^ 
of  tlte  eniiTe  surface  of  the  bmly,  a  sunken  and  app(Uling  ooufM 


PjLTBoloot  of  choleba. 


629 


^ 


■&' 


Unanee,  a  ptmdiarly  suppremed  voice,  a  peculiar  odour  from  the 
body,  partial  hmts  of  ths  prmxmlia  aiid  far§kead— fatal  collapse, 
or  re-action  and  secondary  fever. 

Pathology* — ^Cholem  was  described  by  Sydenham  in  the  seven- 
teenth century.  The  lucid  summary  by  Dr.  Farr  (in  the  seven- 
teenth annual  report  of  the  Registrar-General)  of  the  facts  of  the 
death  statistics^  befm^e  and  during  our  recent  cliolem  eiiideiincB, 
in  this  country,  in  1849  and  1854,  confirms  the  opinion  that 
cholera  is  now  at  least  indigenous  to  this  country ;  and  that  it  is 
but  an  aggravated  form  of  a  disGase  whose  gerras  or  material  for 
propagation  are  continually  present  amongst  us,  its  epidemic 
intensity  appearing  to  depend  "chiefly  on  local  and  meteorological  i 
circumstances/*  I>uring  recent  years  volumes  have  been  wiitten 
on  the  nature  and  causes  of  cholem;  and  the  deKcription  of  it 
which  I  here  give  is  chiefly  drawn  from  the  writings  of  men 

ho^  while  they  have  been  themselves  original  ohscrvers  of  the 
isease  throughout  an  extensive  experience  in  this  country,  in 
India,  and  in  the  north  of  Europe,  have  since  been  the  able 
exjMiaitora  and  philosopliical  critics  of  the  numerous  official  and 
independent  scientific  accounts  of  it  which  have  been  lately  given 

the  world.     Dr.  E.  A.  Farkes,  Sir  RanaM  Martin,  Dr.  Chnrlton, 

r.  K  H.  Greenhow,  and  Dr*  Berg,  of  Stockholm,  appear  to  me  to 
have  given  the  faii^st  description  of  the  Bt^ite  of  our  knowledge 
regarding  cholera  in  various  countries. 

The  remote  caucio  of  this  disease  is  unquestionably  a  poison  j 
for  at  no  period  has  a  person  in  good  health  in  this  or  any  other 
country  been  known  to  }>ecome  in  a  few  minutes  shrivelled  up;  his 
whole  body  to  be  of  an  icy  coldness ;  his  face  and  extremities  to  turn 
uryiie,  and,  with  or  without  vomiting  of  a  p)eculiar  fluid  like  rice- 

ater,  to  die  in  a  few  hours,  except  under  the  infiuence  of  a  poison. 

That  this  disease  should  spread  over  conntiiea  which,  in  respect 
to  climate,  soil,  geological  formation,  and  also  as  to  the  niond  and 
pbysicaJ  habits  of  the  population,  are  the  most  opposite  to  those 
where  it  first  originated,  is  only  explicable  by  the  hypothesis  of 
its  propagation  hy  a  specific  disease  poison. 

The  doctrine  now,  therefore,  universally  accepted  regarding  the 
pathology  of  cholera,  is  that  a  poison  has  been  absorbed,  and 
infects  the  blood ;^that,  after  a  longer  or  shorter  time,  it  produces 
a  primary  disease  of  the  hlood; — that  it  undergoes  enormous 
multiplication  in  the  living  body  of  the  cholera  patient,  as  a 
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result  of  tlie  morbid  process  so  CHtablislied;  and  that  chanj 
inducod  in  the  function  of  respiration  directly  consequent 
this  alteration  of  tlic  hloojl. 

"Its  effect 
HoMs  8uch  an  ennnty  i»ith  lilwxl  of  man, 
That,  swift  an  cjuicksilver,  it  couraes  through 
Tlic  natural  jL^ates  and  alleys  of  the  botly  ; 
Anil,  with  a  sudden  vii^our,  it  doth  [losset 
And  cunl,  like  eai;cr  dro])pin^'H  into  milk. 
The  thin  and  wholesome  blood." 

So  wrote  our  greatest  English  port  (Shakspere)  three  hi 
j'ears  ago;  and  l>y  such  clianicters  it  has  Ixjen  ably  sliown 
Wni.  Budd,  of  Bristol,  that  cholera  identifies  itself  with  the 
of  contagious  poisons  which  give  rise  to  acute  diseases.  It 
niultii)lirati<»n,  and  the  disturbance  which  attaches  to  it,  i 
each  case  constitutes  the  disease  and  destroys  life.  In  sms 
the  work  of  n])rodu<'tion  is  seen  in  results  directly  apprecia 
the  eye.  An  inijwdpable  sperk  of  sniall-pox  vims  inserts? 
the  skin  may  produce  a  disease  which,  in  the  course  of 
days,  issues  in  the  development  of  a  new  sUx-k  of  the  same 
sullicieiit  in  anirnint  to  inocMdate  myriads  of  other  persons 
small-jjox;  and  although  the  fiict  may  not  yet  be  open  Ui  ev 
so  jinM'ise,  yet  the  cinnunstantial  evidence  is  conclusive 
shows  that,  in  any  c^ise  of  Asiatic  cholera,  its  specific  poi 
multiplied  in  a  ratio  at  least  as  great. 

Another  peculiar  character  regarding  the  cholera  poison 
is  very  n«.'cossary  to  l)e  remembered  when   we  try  if}  int 
tlie    varied   anomalies  associated  with   cholem  outbreaks, 
h'htlciii'if  iff  (lie  jKuson,  vjheiK   in  a  ihoIhI   state,  to  mpi*! 
ftiiH'tmH  (h'*'omj>Of<lfL(nt  and  extinct  to  a  (Budd,  AnstKiaf.  Jo* 
\H^A).    This  characteristic  accounts  in  some  measure  for  the 
siibsidene<!  an«l  short  dunition  of  particular  ej)idemics;  and  ii 
not  s(»cm  that  the  prjison  can  long  subsist  in  the  common  < 
tions   of  the    Knglish    climate.      Hence   the   disease  is  no 
p<,TinanentIy  estfiblished  amongst  us  in  this  country.     In  '. 
on  the  contrary,  where  tlie  dis€»ase  may  be  said  to  have  h 
birtli,  thi.'  atmospheric  conditions  aj>j»earto  1x3  more  favoural; 
tlie  jireservation  of  the  powers  of  the  poison,  partly  fmn 
nature  of  the  temperature,  partly  from  the  climate  V>eing  su 
pidly  to  dry  up  the  jioison-holding  material;  so  that  its  esi 

"nimpaired. 
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f  Tbe  phenomena  resulting  from  these  changes  in  the  blood  are 
the  proper  and  distinctive  symptoms  of  the  disease;  and  the  term 
''afgide^''  fii-st  used  by  the  French  pathologists,  very  happily 
designates  one  of  ite  most  remarkable  and  constant  symptoms — 
namely,  the  diminution  of  animal  heat.  The  sensation  of  cold 
communicated  to  the  observer  has  been  compared  to  that  expe- 
rienced on  toucliiiig  a  moist  bladder  or  tln3  skin  of  a  frog.  The 
actual  temperature,  as  measured  by  the  thermometer,  has  been 
ertained  by  Dr.  Keir,  of  Moscow,  and  by  Mr.  Finlayson  at 

ylon.  The  former  plactjd  the  bulb  under  the  tongue,  where  it 
indicated  79**  to  88''  Fahr. ;  the  latter  placed  the  bulb  in  the  axilla, 
where  it  indicated  S^'^  to  dT"  Fahn 

Tlie  algide  symptoms,  in  truth,  essentially  constitute  the  cliar- 
ftcteristic  phenomena  of  this  disease.  In  proportion  to  them  is  tbe 
malignity  and  rajiidit}''  of  the  case.  They  aiford  the  only  measure 
of  it**  severity,  and  from  them  only  can  a  correct  prognosis  be 
fonned.  The  vomiting,  purging,  and  cramps,  are  now  considered 
as  non-eJ3sential  phenomena;  for  authentic  cases  of  cholera  are  on 
record,  by  several  of  the  most  eminent  writers  on  this  suliject^  en- 
tii-ely  divested  of  these  symptoms;  and  the  suddenness  with  which 
the  poison  sometimes  extinguishes  life  is  extremely  remarkabla 
When  the  cholera  reached  Muscat,  instances  are  given  in  which 
only  ten  miDutes  elapsed  from  the  fii'st  apparent  seizure  before 
life  was  extinct.  Instances  of  the  apparently  rapid  action  of  the 
cholera  poison  are  related  by  Dr.  Gavin  Milroy,  in  a  historical 
sketch  uf  the  epidemic  of  1817;  and  at  Kunaehee,  in  1845-6^  he 
relates  that  ''within  little  moiB  than  five  minutes,  hale  and 
hearty  men  were  seized,  cramped,  collapsed,  and  dead.'*  Instances 
of  death  taking  place  in  two,  three,  four,  or  more  hours,  are 
eacti^mely  common.  When  the  disease  broke  out  at  Teheran, 
in  May,  184C,  Dr.  Milroy  states  that  tliose  who  were  attacked 
dropped  suddenly  doi^Ti  in  a  state  of  lethargj%  and  at  the  end  of 
two  or  tlircc  hours  expired,  without  any  convulsions  or  vomitings, 
but  from  a  complete  stagnation  of  the  blood.  In  Bulgaria,  during 
the  outbreak  of  cholera  in  the  allied  armies,  in  the  summer  of 
1854,  the  rapidly  fatal  character  of  the  early  cases  was  notorious. 
Such  records  confirm  the  views  developed  by  Dr.  Parkes,  as  to  the 
essentially  poisonous  nature  of  the  disease,  and  the  veiy  rapid 
depressing  influence  of  the  poison:  it  is  plain,  also,  that  a  j>oison 
so   powerful,  so  suddenly  overwhelming  all  Nature*a  effoi-ta  at 
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resistance,  does  not  allow  time,  in  many  cases,  for  any  se< 
or  specific  actions  to  be  set  up.  In  those  patients,  therefo 
have  fallen  in  the  first  stage,  or  witliin  forty-eight  hours 
att£ick,  rarely  hits  there  Ix^en  found  any  alteration  of  strui 
any  organ  or  tissue.  After  this  period,  however,  wher 
tak(*s  place,  the  following  lesions  have  been  noticed.  1 
litrular  structure  of  the  intestinal  canal  has  Ix^en  found 
swollen,  and  the  intestine  filled  more  or  less  "with  a 
inoilorous,  sonii-(lia[)hanous  fluid,  usually  compared  to 
stsirch  or  rice-wakr,  the  remains  of  that  immense  secretioi 
has  taken  place  during  life,  and  which,  being  tested,  h{ 
found  sometimes  acid  and  sometimes  alkaline.  It  is  founi 
most  unmixec]  eondition  in  the  small  intestines.  It  consii 
thicker  and  thinner  portion,  and  it  ai>j)cars  to  be  the  lattei 
chiefly  constitutes  the  *'  rice-water"  stools,  which  may  be 
ofl'  witliout  admixture  of  the  thicker  suljstance.  A  h 
gniyish  mucus  has  also  been  found  coating  the  whole 
mucous  membrane  of  the  alimentary  canal,  ]»ut  without  a  i 
bile,  although  the  gall-bladder  is  usually  filled  with  that  fli 
the  first  stjige  has  been  prolonged,  the  mucous  membrane 
alimentjiry  canal  is  of  a  livid  colour,  and  in  .some  instam 
jjresented  a  mamiiiillated  appearance,  caused  by  an  cnlar; 
of  the  tubular  glands,  from  which  a  white  opaque  fluid 
s<jueezt^l  out,  and  the  mammillat^Ml  aj)})eanmce  effaced. 

The  liver,  the  spleen,  and  the  kidneys,  have  in  general  beer 
gorged  with  blood,  and  this  engorgement  extends  even 
bones,  which,  Louis  says,  aj)[)ear  as  if  the  animal  had  be 
on  mailder.  Professor  W.  T.  Gairdner  considers  this  sta 
natural  apj)eamnce  in  persons  dying  of  such  very  acute  d 
jLs  do  not  remove  the  colouring  niatter  from  the  blood  (£*?/? 
Journal,  July,  1S4-9).  Hie  bladder  is  contracted  and  ( 
The  membranes  of  the  brain  and  conl  are  in  general  con^ 
and  the  substiince  of  the  ]>niin  dotted  with  more  puncta  ci 
than  usual.  The  most  common  ap[>earance.s  in  the  lungs  a 
presence  of  bloorl  in  the  large  ves.sels,  chiefly  or  solely 
collapse  an<l  the  deficient  crepitation,  arising  from  the  m 
less  complete  absence  of  air  and  bloo<l,  and  from  the  appro 
tion  of  the  molecular  [)arts  of  th«;  pulmonary  substance 
other  cases  there  is  more  bhM)d  in  the  minute  structure,  f 
res[)oiiding  dark  colour  of  the  lung,  and  a  variable  oniou 
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frotliy  semm.  The  right  side  of  the  heart  and  the  pulmonary 
arteries  were  generally  filled,  and,  in  some  cmses,  distended  vinih. 
blood ;  the  left  side  and  aorta  were  generally  empty,  or  contained 
only  a  very  small  quantity  of  dark  blood;  the  left  side  evidently 
had  received  little  or  no  blood,  but  had  continued  to  contract,  in 
niie  cases  even  violently,  on  the  last  drop  of  blood  which  had 
tered  it  It  was  curious,  also,  to  notice  that  the  icy  coldness 
of  the  body  in  the  stage  of  collapse  passed  away  after  death, 
when  the  tempemture  is  said  to  have  risen  sometimes  to  102** 
or  104°  Fahr. 

Such  are  the  appearances  which  the  body  has  presented  when 
e  patient  has  died  in  the  first,  the  asphyxiated,  or  pulseless 
stage.  The  enlargement  of  the  follicles  is  supposed  to  be  peculiar 
to  those  cases  in  which  diarrhoea,  or  other  disorder  of  the 
alimentary  canal,  had  for  some  time  preceded  the  fatid  attack. 
This  development  bears  no  relation  to  the  intensity  of  the  dis- 
ease, being  often  most  conspicuous  in  the  least  severe  caaea ;  and 
it  is  an  appearance  now  considered  of  secondarj*  importance,  and 
consecjucnt  on  the  purging.  In  the  experience  of  Dr  W,  T, 
Gairdner  it  has  been  found  in  about  two-thirds  of  the  cases. 

When  the  patient  has  survived  until  re-action  has  taken  place, 
and  the  second  or  febrile  st^igo  has  been  formed,  the  body  no 
longer  presents  that  shrunk,  w^orn,  and  livid  appearance  it  did  on 
death  taking  place  in  the  fii-st  stage;  but,  on  the  contniry,  rather 
L^  full  and  pluinj)  appearance.     The  injection  of  all   the   large 
^^/€^TiB  disappears,  the  blood  being  recalled  to  the  surface  of  the 
r    "body.     The  alimentary  canal  is  no  longer  distended  with  the 
turbid  secretion  peculiar  to  cholera^  hut  contains  a  thin  yellowish 
purt'e  of  fteeal  matter,  having  the  usual  odour    The  mucous  mem- 
brane of  the  alimentary  canal  has  now,  however,  been  found 
'      more  or  less  diffusely  inflamed,  sometimes  in  all  its  divisions,  but 
more  especially  in  the  pyloric  portion  of  the  stomach,  and  also 
in  the  duodenum.     The  glands  of  Peyer,  as  well  as  of  the  solitary 
glands,  though   occasionally  found    enlarged^  were  seldom  found 
ulcerated;  but  when  that  was  the  case  the  corresponding  mesen- 
teric glands  were  ako  enlarged,  being  sometimes  pale  or  purple, 
and  when  cut  into,  gave  issue  to  a  dark  liquid  blooJ. 

The  j^osi-mortem  appearances,  and  the  order  of  the  symptoms, 
tend  to  show  that  the  blood  is  obstructed  in  its  passage  through 
the  lungs;  and  that  the  loss  of  animal  heat,  embarrassment  of 
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th'>  rr;-j.irati'-^n,  nti-l  .TnlufLl  arrost  "f  iriroiilation,  ar-r  pn:»la'?' 
.-•.r:i».-  aU-rrtti  -n  "f  tli*.-  pr-'i-t-r  r»>^j  ir::t«.-n"  i?'^^^-*^,  •'•r  iroj-r-i 
to  l!i':i!i.  B'lt  a>  tli».-  rnt-'-liJink-al  j-ari  --f  n^j'ir.UK-n  nrmair^ 
f-.-t,  Jtii'l  i\>  tl.'  r-  i>  n-'  i:ii{i:iimivrit  in  thr  virluntary  otukli 
til'.-  r'.-i-ir::t«  vy  mn-  -l-,  jiii-l  a.-  iVi-  h-.-.irt  »:vMtj-ritly  Vieat-  ia 
rnst-:-  til!  -t'T.i..  .1  l.v  tliv  w;ti.t  "'f  I  i  -  .1  o!i  tbf  htti  -^i'le.  an! 
ao.-Tiniii!;tri'.ri  "H  tl.-  riu'''.t  -"fi-.  "■  we  an.-  i;'injf»-IIe»l  l*.'  l-.-k. 
I>r.  Pii'r.-. -.  -T'T  rli-r  oan-.:  ••?  -n.-h  aiTvst  of  th»?  cir-^dlfiti 
V."  niAy  rvinniiii::j  i.!.-iii -T.t  .-t'  re:-:intti"ri — iianit-ly.  in  tlie 

it-»;lt'"      /t'.-'i    A—     '.,'■.*'}.,    P'l'!"  \-f;  *f,'it    Tr^'f-tir^i'.t  *:/  A 

nr   A^i'-'h    (_'}.,.)., -I.  |i.    107.       Jir.    Prirk-.  an«l    Dr.   « iarr 
L>rrlMTi.  fiii-l  S.-Liiii.lt,  ..f  L» -rj  tt.  havv  mailo  tli'i-  m'-.r?t  iifii- 
rr'r'.ir-ii—  ••!!  T.]..;  v!;.riii-tnf  •«!'  tli-.-  M-  •-!  in  ohol'i-ni.     TL*- 
"'-'TV'-r  I:--    aL:.M:r»-l   t"  tri---   fut   tli-.-    »>x;ict    oli^-riii-.nil 

u-!,i"Ii  ;::t--*.i  t:...-  {•■li-'-l  «.f  triri-'i'l.iii'-n  /.'■•;.'  ih-:-  M««'.l  in 
ir:tf-tin;tl   .;•.::,.!.       T:..-    rii'--r    {.r.^.iir.'-iit    plivn'-nkona  nf  r! 

•  !  iriru  rl::-  ^-v:-:  "f  ir:i:i-:i  1  iti-n.  cm-i-t-  in  "•  sri.;ir;tti"ri  • 
u-.jT.r-r  ;i:,  i  .f  t:.--  -ilt-  «.f  t:.-  i!:t'T--=-lI':l.tr  r^.:ii'l  -^f  iii*:  I 
tliri.iu'li  t!i--  U.-J---1-  !ii-m»-nin-  oft!.--  int*-tin:»l  ••ana!,  an 
r-:r-ii'i--ii  in  ti.*-  \  ;  •"!  "t"  ;in  iiiii-'rtiMi*  rxr»*--^  i-f  all  uni^r 
«f  1  1...  .l-."!!-.  \\\i\'.  ::r.;..ir.!.r:y   1--.   ).Tit    in   r';nlity   w-itli 

•  ;:ii.i:ii;:;  --j  -t"  t:.-  -;!!■-  ;jn'l  ri^  rii.-.'"  Tli--  jfri'-i  'iTirinL;  ' 
t!.!-.   r:-:;.--;  !:;•!■  ;■   t:ik'-^  j  !  ;i>r  i-  ::--ii--r:illy  .-ri,;  nf  >h-rt  tluj 

■ir-'ir.  t!.;!Ty--.:\   !.■  -ir-  .  .iiil  in  it   t!.-  -♦•nini  anil  ti'Tine 

«:»-i!ts!!r  :!  ii-i  .  I'tl.  ■  M 1    itr-.-  rir-:  at^--.-tc-d:  an-l  wat».-r.  salt: 

a  -im!!  :■  iri.n  "f  ;;!' 'ith -ii.  j:.-^  ^-rK  an!  l^rm  thr.*  wc!i-k 
li'|iiii  -:.■••!-.  'li;.- .-r-l.-r  inul.i  h  tli-.- <■•  n-ritU'.-nts  t)f  tin:  s 
ar-  ;ir?--.-.-.l  i^  t:.  I-  -t;it'-.l  ly  S.-;iiiii-lt : — Thv  \v;Lt*.r  tran 
l"f.:v  tii-;  ^.  111-  .if  rl:  •  ^.-nini:  tii--  in'»rL^ini«:-  Ui't'on.-  the  mf 
s-.!;.l-.  til--  *:!.!'fi:'!.-  1.  :-r.-  tii"  ]  i:  -i.li:it»-:  tlio  silts  ff  s.Mla  I 
t:.'-  -alt-  'f  p'  t.i.-li:  aiil  it  i-  i!it»T--ti:i:^-  t'»  oKvrvu  tliat  the 
i-  vr-ry  niu/li  t!:-:  ^xiw:  a.^  takr>  j'la«>r  ilnriiivr  tht*  a^rtion  of 
[ '!r,-:i''i\'-  111- '!:  in*-.  -^U'-h  a-i  #?/./'./'''/.,,.  Vf-rj-  ><M»n  aft*:T 
trin-sii.ir:  -n  -'f  *..!,i..  ^f  tlir-  «-ori-:it'i».rits  "f  thi-  st-nini  tx«inuv 
an  iiiip 'it-int  .li.inL'M  •"•.■■ur<  in  tK-  M'-..!:  t)i».'  niimial  «litf 
ourrrnt-  )»;r'A--.:i  it.,  ri'ii-l  j..irt  an-l  th-  rfui-l  in  thr  U.^hI 
altr-r:  an-I  tV;-  o'n-ritu.'nt-  i-f  th'*  lil.i'"U:^:ll-  tnin>ii.k  int4 
Sf.-nim,  in  th*^  siTur  «.iri!er  a>  th*/  ruiL^ritiiMnts  i»f  the  * 
triii-11  Ir:  irtt.,  t!:-:*  ;i!ii:i..'nt.!r}-  i^anal:  that  Ls  to  s;iy.  the  \ 
tfiis«:>  iii-.p:  r^::iilv  than  the  -oU'ls;   the  inon^uic  s^'Iids  1 
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readily  than  the  organic;  tlie  chlorides,  and  of  these  the  soda 
salts,  more  readily  than  the  phosphates.     The  result  of  all  these 

changes  in  the  fluid  of  the  blood  and  in  the  blood-celk  is,  that 
at  the  height  of  the  transudation  fjeriod  the  constitution  of  the 
blood  is  profoundly  altered.  Tlie  inorganic  constitnenta,  if 
compitred  to  the  water,  ai-e  during  the  fii*st  four  hours  increa^d, 
hecatise  at  this  time  the  water  is  passing  oft'  with  great  rapidity; 
afterwards,  as  the  salta  pass  off,  the  disproportion  is  lessened, 
and  after  eighteen  hours  or  so  the  proportion  of  salts  is  greatly 
diniinisheiJ,  and,  if  compared  with  the  organic  constituents,  the 
diminution  is  enormous.  With  respect  to  the  individual  salta, 
there  is  in  the  blood  a  relative  preponderance  of  phosphates  over 
chlorides,  and  of  potash  salts  over  soda  Siilis.  By  the  end  of 
eighteen  hoiins  or  so,  the  blood-corpuscles  are  left  in  a  mo^^t 
abnormal  con  Jition ;  the  great  loss  of  water  and  of  salts,  especially 
of  the  chloride  of  potassium  (a  most  im{)ortant  constituent  of  the 
blood-cells),  at  once  leads  to  the  conclusion  that  their  functions 
must  have  been  greatly  impaired.  Schmidt  accordingly  found  timt 
^m  amount  of  oxygen  contained  in  them  was  lessened  by  one*half. 
Jfecconling  to  the  observations  and  analyses  mads  by  Dr. 
William  Robertson,  of  Edinburgh,  the  fibrin  of  the  blood  ia 
usually  in  large  amount»  and  coagulable  with  great  firmness, 
Oo  the  other  hand,  defective  or  imperfect  coagidation  of  the 
blood  in  cholera  waa  observed  by  Dn  Parkes  as  occurring  in 
little  less  than  a  quarter  of  the  whole  number  of  cases  observed 
liy  him.  The  presence  of  fibrin  in  the  blood  was  not  indicated 
by  any  coagulation  either  in  or  out  of  the  body;  and,  whether 
K^a^ulated  or  not,  tlie  blnod  has  ustially  a  dark  colour;  but  it 
generally  acquii*ed  an  arterial  tint  when  brought  into  contact 
flrith  the  air  in  thin  layei-s.  Dr.  Robertson's  observations  were 
uade  on  the  cases  riccurring  in  the  Edinbui'gh  epidemic  of  1B48 
ind  1849;  while  Dr.  Parkes*s  obserrations  were  made  on  two 
levere  epidemics  of  cholem  in  India  in  1843  and  1845.  He  also 
||d|^ibe  interesting  obsei-vation,  that  a  few  drops  of  the  thick 
Iflmbjco  tJiken  from  the  intestines  had  sometimes  the  effect  of 
certoring  the  vivid  arterial  colour  of  the  blood.  During  the 
transudation  into  the  intestinal  canal,  it  appears  that  the  dif* 
iidon  currents  frmti  the  blood  into  various  structures  are 
lirainished ;  while,  on  account  of  the  density  of  the  blood,  the 
n verse  currents /rom  these  dructurea  to  the  blood  are  augmented 
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Symptonu  and  Varioiu  Forms  of  Cholera. — Clu/lent  lodi 
rjiii.'iv  i.-.T-.v-  i.f  >i:\':\\\\\  and  hvnce  many  pathoI(»gi>t 
divii- 'i  it  into  CI'.'jU,\i  In'l">i  nt'tthfr,  and  into  Chol^iV. 
Ifr'f''"r  'lii«:  Fp.-ri'lj  ]ti.\*:  t«rrrrn'd  the  slighter  funus 
ui-a-.-  CU'd'TiiK^ ,  aijd  thi-  iiaiut.-  liiia  Ivcn  uls^j  recently  u 
Li.  Fuir  I'j  d'j.'5i;3^nat«,-  thv;  zyniutic  mutter  of  cholera. 
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diohra  Indira  is  divided  into  two  stiiges, — tlie  cold,  pulseless, 
or  asphyxiated  stage,  and  the  febrile  stage,  when  the  patient 
outlives  the  first.  This  latter  stage,  however,  is  not  essential  to 
the  disease,  and  has  been  observed  in  India  in  a  small  proportion 
of  the  cai^s  only.  In  Europe,  however,  the  febrile  paroxysm  has 
followed  io  the  tnajority  of  inatancea.  The  duration  of  the  cold 
stage  varies  from  a  few  minutes  to  twelve,  twenty-four,  forty- 
eight,  or  even  more  hours;  while  the  febrile  stage  lasts  from  four 
^  eight  or  more  days, — making  the  toUil  duration  to  vary  from  a 
^br  hours  to  two,  three,  or  even  four  weeks. 

The  attack  of  this  fatal  epidemic  is  most  commonly  sudden,  the 
patient  at  the  time  of  his  sickness  being  apparently  in  his  best 
health;  yet  not  unfrequently  slight  diarrhoea  or  other  general 
indisposition  has  preoeded  it  In  India^  in  some  cases,  the  pre- 
monitory symptoms  are  vertigo,  noise  in  the  ears — the  latter 
sometimes  so  loud  as  to  have  been  compared  to  the  humming  of  a 
swarm  of  bees,  to  the  beating  of  drums  in  the  camp,  or  to  the 
roaring  of  the  surf  on  the  Coromandel  coast. 

A  classification  may  be  made  of  the  disease  into  three  principal 
Tarieties,  which  coincide  in  their  phenomena  with  many  of  th© 
changes  known  to  take  place  in  the  blood  (Parkes). 

1,  The  slighter  fonns  commence  with  much  watery  purging  and 
vomiting,  and  pass  into  the  second  and  third  varieties  in  varying 
times.  Tliere  may  be  from  ten  to  fifty  copious  watety  stools,  and 
frequent  copious  vomiting,  before  there  is  any  great  lass  of  heat 
aod  failure  of  circulation.  But  there  is  always  some  degree  of 
this  even  in  the  slightest  cases,  else  the  case  would  be  mere  watery 
diarrhoea,  attended  only  by  exhaustion,  and  not  by  the  symptoms 
peculiar  to  cholera  Cramps  are  seldom  present  till  the  stools  put 
on  the  true  cholemic  character — yiz.,  of  copious  white  floceuli  sus- 
pended  in  a  wateiy  fluid.  The  algide  syinptonis  come  on  gradu- 
ally, and  are  less  intense  than  in  the  following  forms ;  recovery  is 
also  more  common, 

2.  If  the  poison  acts  with  greater  intensity,  we  have  the  second 
variety,  in  which  there  is  less  physical  alteration  in  the  fibrine, 
and  the  circulation  is  carried  on  for  a  longer  time.  Consequently, 
the  characteristic  change  is  not  evidenced  solely  or  chiefly  in  the 
interior  of  the  vessels;  but  is  partly  transferred  to  the  exterior  of 
the  vascular  system.  Tlie  albuminoid  constituents,  fibrin,  and 
perhaps  albumen,  are  effused  in  large  quantities,  and  in  all  parts 
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i^f  iht!'  ljt»ly,  tlioiigli  ehii^fly  on  the  (nm  siirKicos  (^f  tlic 
iiii-htjuy  nil  Id  Ills  mriu1inim»,  jukI  more  mrely  the  lironclii 
imTiiKraiiLs  TIii^  ^^a-ui^ral  nature  of  this  cliusion  fi>nnH  tv 
tomtii:  (listimtioiis  littwirn  cholera  and  (Harrlura;  for 
ismlisrji.'^^  roiitint'd,  i?)  thr  first  instance,  t<^  the  eliininati 
viz.,  th*'  lar;^o  or  .snuill  iTjU'.stines,  as  the  ciuso  may  be — a 
ntti'iulril,  as  a  gi^iinnl  nil*',  hy  tlie  cllusion  uf  all m men  a 
Thr  woi^st  f4n'iiis  uf  tl*is  variety  anj  seen  in  those  wises 
lifter  two  ar  three  i-ljf^ii'aie  st<Mjs,  sevei-e  and  hing- 
emiiipH  rnau^  on.  uetimiiifinied  and  followed  l»y  inter 
i^ymiiloins;  aft  it  driith  tlie  small  int4;stines  are  ^eiu-ni 
(listen deil  witli  tlie  tJiii-k,  white,  flaky  suhstance.  Otlic 
this*  variety  ptvsi  nt  iiitlnit*?  mollifications  in  severity, 
»s  WJitery  elimination  U  nMrd  to  efinsion  of  the  tihrine 
Words.  ai'e«)rdiriL:  as  ihi^y  tfinl  tuwardsihe  sli;^ht**r  f«»rnis 
3,  'Dills,  if  till*  linal  eluin;^e  at  «>in'(;  occur,  and  th«M"i' 
|ili't<'  and  rajiiil  ani-^t  4jf  the  eireiilalion,  <*ither  from  tlu* 
of  the  eansr  or  fruin  eonstitutional  jiredisposition,  t 
variety  is  jinuUieed.  in  which  "a  nmrtid  eohhujss  crmie 
the  lic;^niinin^',"  As  the  (lireulation  is  soon  almost  en 
rested  hy  physical  alteni Lions  in  the  Mood — jn'esumaUv 
in  llic  i'\^*v\[i — there  can  Ik*  littUj  piu'^'in*^  and  conjijai-ati^ 
swealin;^'^  there  is  always  some  etfll^ion  of  the  thick  w 
^^talice  iijh»  the  intestines,  hut  often  litth;  of  the  watery  j>j 
IiJiiihI,  The  synijitonis  nn^^^ht  he  inferred  fr(>m  a  statt;mei 
eiUfcditloni  wt^  l[n^fllt  finvi*  ]nvsu|)i)osed  a  very  mpid  loss  < 
heat,  hiss  of  Vfiiee,  deafness,  and  vt.*rti;j;o,  tobd  arrest  of 
tioTis,  ilefective  aeration  of  the  1)1o(m1,  consequent  dark 
the  mirfaeCp  and  early  and  deep  coma. 

The  moi"Q  usual  coui-se  of  the  discjuse  in  this  counti 
limited  to  tlie  cold  stage,  is  its  follows: — 

the   patient   has  heen   trouliled   for   «a   few   iLi 

[(the  more  insidi(Kis  and  dangerous  because  it 

lore  commonly  while  he  is  yet  in  jierfect  hei 

^&4j^^o  re^t,  jind  has  slept  soundly  till  the  middl 

till  early  morning,  he  is  suddenly  seizeil 

and  vomiting,  together  with  a  ni 

til©  bowels.     Tliese  evacuations  are  f 

9irtt  the  thighs,  and  more  especially 

Imng  sense  of  exbaustion,  tlie  {tatie 
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faiutlng  ID  the  water-closet-  In  an  instant  the  physic^]  powers 
of  the  body  are  not  only  exhausted,  but  its  temperature  sinks 
rapidly  below  the  natural  standard.  An  icy  coldness  benujiiLs 
it;  while  the  skin  is  sometimes  rendered  so  insenj^ible  as  to  resist 

Bttren   the  action  of  boUmg  water   or  other  powerful  chemical 

B^nts.  The  breath,  as  it  issues  from  the  mouthy  comraunicates 
a  glacial  sensation  to  the  back  of  the  hand;  still,  notwithstanding 
this  great  loss  of  temperatiu^,  the  patient  complains  of  being 
oppressed,  and  is  incessantly  throwing  off  the  bed-clathes,  while 
cold  water,  copiously  and  eagerly  drank,  is  gi-atefnl  to  him;  and, 

■toough  it  does  not  neera  to  afford  any  relief  to  his  insatiable 

^liiTit,  it  ought  not  to  be  withlield. 

The  extreme  coldness  of  the  iirst  stage  is  further  accompanied 
by  &  blue,  livid,  or  purple  discoloration  of  the  hands  and  feet, 
eoctending  not  only  a  considerable  Avay  up  the  arais  and  legs,  but 
aometimes  over  a  great  jiart  of  the  body.  These  parts  often 
become,  in  a  few  minutes  after  the  seizure,  not  merely  shrunken, 
but  singularly  wrinkled^  like  the  hands  of  a  washenvoman  after  a 
flay's  hard  labour.  These  symptoms  are  rendered  still  more  dis- 
tressing  by  the  shrieks  and  groans  of  the  poor  sufferer,  often 
tortured  by  spasms,  which  affect  the  fingers,  the  t<jcB,  the  arras, 
and  the  legs — spasms  which  clench  the  jaw;  fix  the  walls  of  the 
abdomen  in  contact  with  the  spine,  or  draw  the  trunk  into  singu* 
larly  contorted  furraa  The  patient  thinks  lie  obtains  some  relief 
by  the  use  of  friction,  and  his  cries  to  his  attendants  ai*e  incessant 
to  "  rub  hard/* 

As  the  disease  proceeds,  the  countenance  assumes  a  character 
peculiar  to  this  great  struggle,  the  '' fades, ehohritica^'  the  eye 
Wing  deeply  sunken,  red,  and  injected;  while  the  aqueous  humour, 
transuding  its  coats,  leaves  the  cornea  flat  and  depressed  a,s  in  the 
dead  body;  a  broad  and  livid  band  encircles  the  lower  portion 
of  the  orbit;  every  feature,  moreover,  is  sharp  and  pinched,  as 
after  a  long  wasting  disease;  the  complexion  thick  and  muddy; 
the  lips  and  tongue  purple.  All  these  great  changes  have  been 
tmown  to  take  place  in  a  few  minutes. 

H[Xn  addition  to  this  sad  state  the  vomiting  is  constant,  the 
pniging  most  ince^ssant,  and  the  pulse,  though  generally  natund, 
soraetLmes  rapid,  yet  in  some  cases  is  not  to  be  felt,  even  from 
the  first  moment  of  the  attack,  either  in  the  lai^e  superficial 
arteries  or  at  the  wrist     The  voice  is  strangely  altered,  ita  fii'm 
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ftTifl  manly  tf>nr;  cljangos  t/>  a  low,  fcfrUe,  unnacaral.  and  a 
WTpulchral  HfAirul  IIkj  iirinarj-  socnnion  Is  likewise  ^rnlireb 
proHWi^l,  whilfj  no  Mlft  flows  int^j  the  inU-stinea.  The  only 
wliich  H(;<:iris  1/>  pn;s';rvo  its  [K»wers  Ls  the  brain ;  and  the  p 
ofUiTi  U)  tlie  last  nioinf^nt  of  his  lif^'  n:tain.s  the  p^jwer  of  thii 
and  of  oxpn/ssin;^  his  thoujjhts  distinctly,  sometimes  full  of 
wliile  at  other  tiiiios  he  seefns  indifTcrent  to  the  fate  whi< 
ofU^n  inevitably  await?  him. 

On  the  accession  of  the  spasms,  the  vomiting,  and  the  pa 
tlie  di.iordcr  is  fully  developed,  and  the  crisis  is  at  hand,  wh 
a  few  hours  must  decide  the  fate  of  the  patient     Tlie  termii 
may  Im;  favounilile  or  unfavourable:  if  unfavourable,  hem 
with  all  the  syni[)toms  narrat^id  strongly  marked;  or,  shoulc 
favounibh»,  they  may  alitite,  and  a  happier  prognosis  be  ft 
Unfortnnat,4'ly,  Iiow«-v<!r,  it  too  often  ha]iiH*ns  that,  althou^ 
Htoma(!h  n^  til  ins  wliut  is  ttiken,  and  the  purging  appears  ch 
aitd  the  patient  falls  int^^  a  dosf;,  yet  the  weakness,  the 
cessation  of  the  j)nlse,  the  coldness  and  lividity  of  the  si 
and  the  ghastly  expn.'ssion  of  the  countenance,  show  that 
hours  must  closij  tlie  scene,  often  with  so  little  stmgglc  that 
is  only  marked  by  the  phenomena  of  cadaveric  contraction, 
somrtinu^s  continu(\s  fictive  in  the  nuiscles  for  some  houn 
death. 

If  th(!  pati'Mit  should  hapj)ily  survive  the  cold  stage,  the  d 
may  terniiiiMte  by  a  rapid  recovery,  or  it  may  pass  int 
s4*eond  or  febrile  stage.  The  fonner  is  the  more  usual  coui 
Imlia,  ilie  latter  in  Kurope.  Hm'  fii-st  symptom  of  retii 
health  is  shown  by  the  [Patient  falling  into  a  sleep  of  un 
sou ndnes.s,  dining  whi(rh  the  rosj)iration  becomes  light  and 
the  pulse  freer,  wliile  a  gi'utle,  warm  i)ei'spinition  bedew; 
wlicih*  ImmIv.  This  grateful  pause  in  the  di.sease  appears  to  I 
result  (►f  th(»  returning  j)owers  of  life,  uninfluenced  by  me<] 
for  it  often  (kvui*s  where  none  has  been  given.  After  this  I 
sIumiImt  tlh*  jiatient  awakes  refreshed,  and  often  recove 
rapiiliy  that  in  the  natives  of  India  it  almost  resembles  a  rei 
ti«»ii  atbr  syneope.  In  all  the  [)resi(lencies,  indeed,  and  espe 
in  iMiigal,  the  Recovery  of  the  Eun»pejin  has,  in  general, 
fnlluwiMl  by  a  stage  of  n^-aetion,  usually  slight,  but  in  some 
a^-siniiing  tin*  form  of  the  bilious  remittent  fever  of  the  cou 
a:id  which  has  oceasiunally  tenninated  fatally. 
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In  Europe,  restoration  after  the  cold  stage,  and  without  febrile 
re-action,  is  by  no  means  so  frequent  or  so  rapid  as  in  India. 
Sometimes  the  re-action  is  trifling,  and  sleep  may  indeed  have 
ensued,  fiecal  evacuations  containing  bile  may  have  passed,  the 
vame  may  again  have  flowed,  the  purging,  vomiting,  and  spasms 
may  have  subsided,  the  pulse  may  have  risen,  the  blueness  may 
have  disappeared,  and  the  temperature  of  the  body  may  have 
increased,  yet  in  many  instances  this  amelioration  of  the  symp- 
toms has  been  only  temporary; — ^the  patients  relapsed  and  died. 

In  most  cases,  however,  the  re-action  was  more  considerable, 
and  the  patient,  in  a  few  hours  after  the  subsidence  of  the  cold 
stage,  laboured  under  a  severe  form  of  fever,  in  no  degree 
dJRRimilar  to,  and  not  less  fatal  than  typhoid  fever;  These 
typhoid  symptoms,  common  in  Europe  and  America,  are  said  to 
be  unknown,  or  nearly  so,  in  India,  where,  if  a  secondary  fever 
ensues,  it  assumes  the  form  of  the  remittent  fever  of  that 
oountry.  But  remittence  is  characteristic  of  typhoid  fever;  and 
this  character  may  only  be  more  expressed  in  India  than  in 
Europe.  For  the  first  few  hours  after  the  febrile  re-action 
commences  the  tongue  is  white,  but  it  quickly  becomes  brown 
and  dry,  while  black  sordes  incrust  the  teeth  and  lips.  The  eye 
becomes  deeply  injected  and  red,  the  cheek  pale  or  flushed,  the 
pulse  rapid,  and  the  temperature  of  the  body  a  little  above  the 
natural  standard.  The  patient,  either  delirious  or  comatose,  then 
lies  in  a  state  resembling  the  last  stage  of  the  severest  typhoid 
fever  of  this  country.  This  struggle  usually  lasts  from  four  to 
eight  days,  when  the  symptoms  either  gradually  yield  or  death 
ensuea  In  a  few  mild  cases  the  fever  assumes  an  intermittent 
type,  or  sometimes  a  quotidian,  sometimes  a  tertian  form:  all 
these  cases  usually  recover.  Such  is  a  general  outline  of  the 
symptoms  of  this  formidable  disease. 

The  blood  in  cholera  varies  according  to  the  stage  of  the  dis- 
ease. In  the  cold  stage  it  is  usually  of  an  unnaturally  dark  colour 
and  thick  consistency,  so  that  it  flows  with  difficulty  from  the 
veins,  and  very  imperfectly  separates  into  clot  and  serum.  Blood 
taken  from  the  temporal  artery  has  been  found  equally  black 
and  thick  After  the  secondary  fever  is  formed,  the  quantity  of 
serum  increases,  till  at  length  it  is  much  more  abimdant  in  the 
blood  than  natural;  and  it  is  singular  that  this  takes  place 
notwithstanding  that  the  secretion  of  urine  is  re-established. 

VOL.  I.  2  T 


642  SPECIAL  PATHOLOOT— CHOLBBA. 

Origin  axid  Modes  of  Propagation  of  Cholera. — ^One  of 
interesting  facts  brought  out  by  Dr.  Farr  in  his  repori 
noticed,  i.s,  that  diun-ha'a,  Rummer  cholera,  and  diaei 
choleraic  character,  Iiave  been  unusually  fiital  in  Er 
Be  vend  years  of  the  i)resent  century;  that  the  morta 
them  suddenly  rose  in  1827,  and  progressively  increased 
and  that  diarrluf^a  has  continued  to  go  on,  gradually  inci 
fatality,  since  1838.  It  proved  fatal, />€r  ae,  evidently  as 
of  cholera,  chiefly  to  young  children  and  to  old  people, 
not  so  commonly  exhibit  the  spasms  of  cholera  (which 
seen  are  not  essential  U)  the  <lisease),  but  died  with  neai 
other  symptoms  of  the  malady.  It  proved  fatal  as  a 
dciath  in  other  diseases.  "It  killed  sick  and  dying  n 
now,  at  least,  we  believe  that  cholera  is  indigenou 
country;  and  assuminj^,  therefore,  that  it  is  produce 
action  of  n  specific  jwison,  how  is  it  re-produced  and  pro 

The  chronolojjfical  and  geographical  history  of  cholera 
nionly  boon  consideivd  as  affording  privid  fiicie  evidem 
regards  this  country,  it  is  an  exotic  disease,  the  product  < 
climate,  which  yet  hius  met  with  conditions  favoural 
d<»V(»loj)ment  an<l  propagjiticm  in  this  country.  Som 
that  it  has  hum  tnm.splanted  here  by  human  intercouni 
that  it  has  spread  from  its  Pl-ustern  birthpUice  in  Jossore 
of  some  hidden  telluric  influence. 

Scvend  exj>]aiiations,  or  theories,  have  been  pro 
explain  the  ]>rotluction  of  cholera  in  this  country.  Ac( 
Sir  Riinald  ilartiii,  they  may  be  referred  to  the  foll( 
heads: — 

1.  That  the  disoaso  spreads  tlirough  nimosjfheric  influencs  < 
cotisfUntioHj  by  a  succt'ssion  of  local  outbreakd,  and  that  the 
liHralitioN  aflocU'<l  art*  <lot<'r ruined  by  certain  ^^ localizing  cofiditio 
are— /?rtf^  all  those  wt-ll- known  circumstances  which  render  f 
hiltrioiis;  and,  ^w?<w^</,  a  .susceptibility  to  the  disease  in  the  i 
of  such  places,  produced  by  the  habitual  respiration  of  t 
atnio>phore. 

2.  Tliat  the  cause  of  cholera  is  a  morbific  matter  which 
iniTi»ase  only  within  the  human  Unly,  and  is  pro[iagated  by 
oniauations  (or  discliarj^es)  fix>m  the  bmlicfl  of  the  sick;  in  ot 
simply  hy  contjigion  in  the  most  limited  sense  of  the  term. 

0.  It  is  believed  that  the  j)oison  of  cholera  is  swaUowed, 
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Jirectly  on  the  nmcouH  membmtie  of  the  intesftiueB,  and  is  at  the  same 
time  repixjclucejcl  in  the  alimentaiy  canal,  and  posses  oiit^  much  increased, 
witb  the  discharges;  and  that  these  discharges  afterward &^  in  viirifiiis 
ways,  but  cbieHj  bj  becoming  mixed  with  the  drinking  watei-s  in  rivers 
mid  welb,  reach  the  alimentary  canals  of  other  |>erHons,  and  produce 
the  like  di^ase  in  them. 

4*  Aflsuming  that  the  cause  of  cholera  is  a  morbific  matter  or  poison, 
it  IS  pTObably  reproduced  in  the  air,  as  well  as  within  the  bod  lea  of 
thone  whom  it  affects,  and  that  its  effiiaion  may  be  due  to  the  agency  of 
the  atmosphere. 

5.  It  is  believed  that  the  cholera  poison  is  increased  by  a  species  of 
fermentation,  or  otlier  mode  of  reproduction,  in  impure,  damp,  and  stag* 
nant  air,  and  it  is  maintained  that  it  nevertheless  is  distributed  and 
diffused  by  means  of  huTuan  intercciiirpe,  being  carried  in  ships  and 
other  vehicles^  and  even  in  the  clothes,  especially  in  the  foul  clothes  of 
vagrants,  and  the  accumulated  baggage  of  armiea. 

6,  It  i»  assumed  that  the  material  causes  of  the  disease  may  bo 
ifkcreased  and  propagated  in  and  by  impore  air,  as  well  as  in  and  by  the 
hunian  body. 

All  tlie  theories  agree  in  assigning  an  Eastern  origin  to  the 
poison  of  cholera,  wbicb  m  believed  to  have  either  reached  this 
country  by  means  of  direct  human  intercourse,  as  by  fomites  or  in- 
dividual contagion  j  or  the  poison  itself  is  assumed  to  be  migratury, 
and  to  have  come  hither  by  a  kind  of  wave-like  extension  from 
India.*  All  of  the  suppositious  (with  the  exception  of  the  thirds 
propounded  originally  by  Dr,  Snow)  consider  tbe  existence  of 
certain  local  conditions,  or  of  a  predisposition  in  the  in  habitants 
of  infected  districts,  as  usually  necessary  to  give  strength  and 
%^tality  to  the  poison.  It  is  also  to  be  oK^jerved  that,  while  each 
of  the  six  opinions,  or  theories,  jnst  noticed,  is  apparently  sup- 
ported by  a  large  amount  of  evidence,  direct  and  circnnistaniial, 
each  is  also  equally  opposed  by  a  "considerable  number  of 
obetinate  facts,"  All  of  them,  however,  agree  in  two  main  points, 
— namely,  that  cholera  is  induced  by  a  special  poison,  and  that 
this  poison  is  of  foreign  extraction.  | 

•  Our  knowledge  of  the  prpgresa  of  cholera  in  Great  Britain  waa  origi Dally  con- 
tained in  an  ofhciol  re^ioH  preaentetl  hy  the  commJaBioTiers  to  Hia  Majesty  King 
Williaifl  IV,,  of  which  only  one  copy  exiflte<L  Tlus  was  rescued  from  oblivion  by 
Sir  Jamea  Clark,  aided  by  the  Royal  Librarian,  who  found  it  in  a  tlrawor,  buried 
among  a  heterogeDeons  mass  of  papers.  It  ia  now  ap|>ended  to  Dr.  GraTea^a  Erport 
en  the  FrogruM  o/Ch&lerQ, 
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But,  on  tbo  other  hand,  there  are  good  grounds  for  beli 
that  cholera  has  not  in  the  present  century  for  the  first 
ajjpeared  in  this  countrj',  and  extended  itself  over  the  g 
portion  of  the  hahitahhi  globe.  The  "choleiu  morhua  "  of  iS 
ham,  prevalent  in  his  time,  and  the  *' (jriping  in  the  gut 
*"  plague  in  ih**  gutx*'  a,s  recorded  in  the  mortality  bills  of 
and  <lescribcd  by  Willis,  and  sulwicquently  by  Dr.  W.  Heb 
jun.,  do  not  seem  to  differ  in  their  es.sential  phenomena  fro 
disease  sui)poscd  to  be  imported  into  this  country  from  the 
although  some  believe  that  these  descriptions  of  disease  n 
dysentery,  and  not  to  cholera. 

Tlu;rc  are  also  abundant  facts  which  seem  to  show  that, 
a  different  name,  rholeni  was  one  of  the  most  fatal  epidem 
which  the  population  of  London  was  fonnerly  afflicted. 
there  is  no  doubt  that  cholera,  like  every  other  epidemic  di 
varies  in  its  type,  as  it  does  in  severity;  for,  if  it  is  con 
that  the  diairhcra  so  i)revalent  <luring  an  epidemic  of  cl 
arises  from  the  same  cause,  and  is,  in  fact,  the  same  disej 
a  different  de«^vc  of  intensity,  "  there  is  as  much  variety  i 
asi)ect  an<l  symptoms  of  choleni  as  of  scarlet  fever;  betwee 
malignant  cases  of  which  and  the  extremely  mild  ones  tli 
so  vast  a  clifference." 

Then?  are  also  facts  which  seem  to  show  that  the  populat 
this  country  has  l)oen  undergoing  a  morbid  change,  as  regan 
tendency  to  diseases  of  the  flux  character,  during  the  s 
quarter  of  tins  pres(?nt  century;  and  which  facts,  while 
altogether,  ai(^  opposed  to  a  common  opinion  that  cholt 
import^'d  by  means  of  human  intercourse,  yet  they  are  nevt 
less  not  incompatible  with  this  ojnnion,  or  with  that  express* 
Dr.  Farr,  "  that  while  the  materials  were  smouldering  in  Enj 
th«)  flame  which  threw  the  mass  into  combustion  has  be 
Asiatic  origin."  A  veiy  careful  inquiry  into  the  history  o 
earliest  cnses  of  cholera  in  London,  l>y  Dr.  Parkes,  in  184r8,  a 
NewcastK?  by  Dr.  Robinson,  shows  that  the  poison  could  not 
bc^on  brought  by  the  clothes  or  baggage  of  any  persons  cc 
from  infected  districts  in  England,  or  elsewhere  on  the  Conti 
still  those  inquiries  do  not  absolutely  exclude  the  possibili 
importation.  Some  analogous  observations  were  also  mat 
S(M)tland;  for  example,  in  one  of  the  Western  Islands,  the 
remote  from  the  main  land,  the  disease  suddenly  appeared,  i 


METEOROLOICAL    CONDITIOKS    FAVOUHABLE   TO    CHOLERA* 


045 


so  little  intercourse  existted  with  the  place  that  the  dergyman  of 
the  island  contiziiied  i-egulaily  every  Sunday  for  eighttteo  months 
to  pray  for  Kinfj  William  the  Fourth,  as  if  he  had  been  alive,  alter 
our  grai^ious  Queen  Victoria  had  jiscended  the  throne. 

It  seems  on  the  whole,  therefore,  not  improbible  that  the  modem 
cholera  is  but  the  re-appearance  of  pestilential  diiicase  amongst 
us,  in  a  form  familiar  to  our  ancestors,  and  known  as  a  ye-arly 
autumnal  visitor  since  the  days  of  Sydenham;  and  that  now,  at 
least,  the  evil  is  one  which  has  become  indigenous. 

But  other  and  occasional  circumstances  ai^e  required  to  give 
energy  to  the  development  of  the  poijsoo  of  cholera*  These  have 
be^en  described  under  the  two  heads  of  **7net€orologi&il  mnditiom" 
and  *'loailizmg  ccrnses" 

Of  the  tirst  of  these,  temperature  appears  to  have  a  marked  in- 
fluence. Tlie  average  temperatiu-e  of  184G,  in  which  the  moiiality 
occasioned  by  diarrhtea^  cholem,  and  dysentery  wavS  vejy  large, 
was  4'"  higher  than  that  of  1845^  and  S'^  above  the  average  of 
the  six  preceding  years,  and  the  fall  of  average  temperature 
was  accompanied  by  a  corresponding  fall  of  moiiiility  from  the 
eholemic  and  flux  diseases.  Dr*  Barton,  of  ^ew  Orleans,  iitiites 
that  cholera  always  co-exists  there  with  an  east  or  aouth-eabt 
wind;  a  tenipenituro  above  70°  Fahr.  increased  as  the  disease 
attained  its  maximum,  a  dew-point  of  from  60°  to  70"",  and  a  baro- 
metric elevation  of  over  30^  The  maximum  barometer  occurred 
on  November  18,  1S5S,  and  was  30 '40''  (a  very  unusual  height), 
soon  after  which  cholera  broke  out.  During  December  the  wind 
continued  from  the  east,  north,  and  north-east;  the  maximum 
barometer  was  30  48°  on  the  2d,  when  the  cholera  was  at  its 
height,  and  declined  to  its  minimum,  20-57°,  on  the  30tk  The 
cholera  ceased  soon  after  the  middle  of  the  month. 

The  first  epidemic  of  cholera  in  this  country,  during  the  present 
century,  began  in  the  north  of  England,  in  October  and  November, 
1831.  Tlie  preceding  summer  was  unusually  fine,  the  nights  being 
warmer,  in  proportion,  tlian  the  days.  In  November,  December, 
and  January,  the  atmosphere  was  observed  by  many  independent 
observers,  both  on  land  and  sea,  to  be  singukij^ly  staguajd,  nnusu- 
ully  still,  chse, and  liotj  so  that  it  was  impossible  to  ventilate  even 
large  houses,  in  which  no  change  of  air  "seemed  to  take  place  for 
alnaost  a  week  together."  According  to  the  delicate  and  accurate 
observations  of  Mr.  Glaisher,  the  meteorological  pheuomena  of  the 
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three  visitations  appear  to  bave  been  remarkably  similar  (exoeptr  — 
ing  aa  to  temperature),  and  especially  as  to  the  miBty  conditton  (]fl 
the  atmo9pht!re,  which  was  thin  in  high  places  and  deuse  in  lo^fl 
the  absence  of  motion  in  the  air,  remarkably  high  readings  of  tbdH 
barometer,  and  a  tatal  abBence  of  ozone.     Indian  medical  affiaen^ 
and  those  of  the  Black  Sea  fleet,  give  similar  accounts  of  thms 
meteorological   phenomena    which    attended    the    outbreaks  ^j 
cholem  in  their  experience.     Such  meteorologiciJ  eondittoiis  biv^| 
a   marked    tendency  to  fav&itr   the   ckemleal   deeompomfwn  <jH 
otyanlc  sjib&tanees,  a?id  to  I'endar  the  season  (hifcdh^  in  th^^^M 
atmospheric  changes  which,  by  dscaniposing  and  dispersing  infiH 
sjmci^  the  jyroiluds  of  decompasitwii,  renew  the  purit}/  of  iht  aif^^ 
"Tlie  effect  of  tempei-ature  upon  the  Thames  water  is  very  w--" 
markable  in  tainting  the  surrounding  air,  and  is  exhibited  in  the 
well-known  fact  that  diarrhcea.  and  summer  cholera  become  pm-fl 
valent  among  the  inhabitanta.  along  the  banks  of  the  Thames  afbecH 
tlje  tenjpeniture  of  the  river  has  attained  to  60*",  and  aii  the  WHUi^| 
declines  from  this  temperature,  eo  do  these  diseases  in  its  yicbiitf  .^| 
In  Europe  all  the  gi*eat  epidemics  have  occurred  in  times  of  pP>^ 
longed  drought;  and  the  dissemination  or  dispersion  of  the  diseaafl 
is  very  closely  related  to  rainfall,  as  Dr.  W.  Budd,  of  BrisU»l,  bai 
shown.      By  diluting  the  poison,  and  by  giving  rise  to  tlootlg 
which  rapifUy  sweep  it  beyond  the  inhabited  area,  rain  seeiuafefl 
have  a  powerful  influence  in  checking  the  disease.     But  to  haW| 
this  etfecfc  the  rainfall  must  he  heavy  and  contimious^whye,  m 
the  contrary,  light  and  intermittent  rains  favour  its  spread         ^ 
The  general  residt  of  aO  such  obser^^ations  is,  "that  whilH 
cholera  may  pixivait  within  a  considerable  range  of  tein{>crature,H 
moderately  elevated  one  is  most  suitable  for  its  deveh>pment;  n^| 
this,  accompanied  by  a  still,  stagnant,  ajid  peculiarly  0[tpre^tfl 
condition  of  the  atraosphei-e  (more  oppressive  than  the  elevati^| 
of  the  thermometer  can  account  for)  and  a  moderate  amtmnt  H 
moisture/'     With  regard  to  the  apparent  anomaly  as  to  tem]M5|fl 
ture  in  the  case  of  its  outbreak  in  Moscow  and  in  the  north^fl 
countries  of  Eumpe,  such  m  in  Sweden  and  Norway,  it  munt  m 
remembered  that  the  internal  atmosphere  of  the  Eu^sian.  SwLMli&h. 
and  Norwegian  houses  are  maint'iined  at  a  high  elevation  ditritig 
the  winter  months  by  means  of  stoves.     It  must  bo  nniiemfaidrBd, 
tfK),  that  the   water  used   by  the  Russians  in   winter  is   oAeti 
got  from  the  melting  of  snow  in  the  vicinity  of  the  houaofl^  ud 
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which  snow  is  generally  exposed  to  the  roeeption  of  various 
excreta  from  the  houses,  just  a-s  the  surface  of  the  soil  would  be 
e3qT045e<L     Hence  the  facilities  for  its  spread  ia  Russian  hamleta. 

Although  meteorological  statements  appear  to  he  a  mass  of 
confijsion,  from  which  we  can  scarcely  tksduce  a  single  general 
priDci[>le;  yet  we  know  that  organiu  gcrni8,  and  seeds  of  various 
kinds,  are  capable  of  preservation  untJcr  the  most  different  and 
variable  raeteorological  conditions;  and  also  that  particles  or  germs 
most  microscopically  miiiuUi  are  capable  of  actual  demonstmtion 
m  the  air  we  breathe,  as  already  sUited  at  poge  461. 

But,  in  order  to  give  character  and  energy  to  the  developmtmt 
of  cholera,  there  are  other  conditions  required  besides  those 
meteorologinal  phencimena  just  noticed.  These  other  conditions 
are  described  by  Dr,  Barton  as  the  *'  terrene  dement^*  and  corre- 
spond with  what  in  this  country  have  been  termed  the  "  looaHz- 
ing  muses"  of  cholera. 

That  some  local  circumstances  play  a  very  important  part  in  the 
evolution  of  cholera  is  evident  from  the  following  facts: — 

1.  An  analysis  of  the  history  of  cholera  epidemica  ahowg  that  they  ftie 
most  frequently  made  up  of  a  succesisioii  of  jjartial  local  outbreaks,  not 
only  in  different  districts,  but  even  in  the  same  plaije. 

2.  The  pestilence  haa  also  been  obBcrved  to  linger  in  some  few 
&vourite  haunts  through  out  the  entire  course  of  an  epidemic ;  and  that, 
DOW  and  then,  after  visiting  a  place  at  the  comoienceraent  of  an  epidemic, 
it  has  returned  to  it  again^  aJWr  an  interval  of  complete  immunity, 
W-fore  its  close* 

3.  That  Bome  places  escape  an  epidemic  visitation  at  the  very  period 
when  othei*  in  the  immediate  vicinity  are  sutfering  severely  from  its 
presence,  the  meteorological  influencea  being  the  ^rae.  Even  in  the 
same  town,  whilst  the  inhabitants  of  some  streets  or  courts  are  being 
decimated,  those  dwelling  in  others  not  far  distant  altogether  escape; 
or,  as  frequently  haj^pens,  the  inmates  of  certain  houses  suffer  sevei^ely, 
whilst  their  neighbours  are  entirely  spared. 

4-  That  the  limits  of  a  tainted  district  are  sometimes  clearly  marked 
but  In  illustration  of  this,  my  amiahlcj  teacher,  the  late  Dr  W.  P. 
Alison,  Professor  of  Medicine  of  Edinburgh  University,  quoted  a  most 
istriking  example  in  his  paper  on  **Tlie  Exciting  Causes  of  Epidemics,' 
in  The  Medico-Ckirurgical  JRemew  for  IS54,  He  wrote  (on  the  authority 
of  Ashton  Bostoek,  Esq.,  Surgeon  of  the  Guarda)^  that  om  wing  of  a 
cavalry  regiment,  just  arrived  from  Englaod,  and  in  high  health,  ascended 
the  Gauges  from  Calcutta  in  boats,  there  being  no  cholera  at  the  time 
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in  Calcutta.  At  a  certain  period  of  the  voyage  the  troops  a 
at  a  part  of  the  country  where  cholera  prevailed  in  the  \ 
on  the  Uinks  of  the  river,  biU  with  which  they  did  not  eomnw 
Here  cuseu  of  cholem  occurred  in  the  Ixmta;  the  men  were  advi 
push  on  mi^idly,  and  after  a  few  days,  when  they  had  passed  the 
of  the  cxiiitence  of  the  disease  on  tlie  banks,  it  ceased  to  show  il 
tlie  boats.  Wliat  makes  the  case  ixiculiarly  conclusive  is,  that  the 
wing  of  the  rt^giment  followed  afterwards  by  the  same  mode  o 
veyance,  became  ''  offfxted  with  Uie  disease  at  tJie  same  poirit,  and 
ajjain  at  tfie  same  jwint.^* 

Although  very  great  differences  of  opinion  prevail  as  t 
part  whifh  obvious  local  causes  of  insalubrity  bear  in  the  pi 
tion  of  cholera,  yot  it  is  almost  universally  considered  thai 
arc  lUMM'ssjiry  fnr  tlio  <lcvclopnient  and  prop«agation  of  this  d 
ill  its  r|ii»loiiii(*  forms.  l)rs.  Barton,  Caq>enter,  Pettenkofei 
Snow,  all  ngree  in  this  gcnonil  ]iro])ositi(m.  But  Dr.  Carj 
believes  that  tlin  disoaso,  being  zymotic,  may  be  induced  bj 
sonal  as  well  as  by  loc^il  causes. 

Imimrc  nvfrr,  lotrttcua  of  filfof,  and  the  emanatiovs  arlmng 
the  di'connimsiiUni  of  <nuinal  refuse,  arc  the  local  causes 
satisfactorily  <letennined  to  have  a  more  or  less  constant  co 
tion  with  the  tlevelopmeiit  and  jiropagation  of  cholera. 

'J'bat  Itn/nirr.  irah'r  has  a  powerful  influence  over  the  intr 
of  choh'ra  outbn-aks  is  now  unquestionably  establi.sb«>d  bj 
observations  of  Drs.  Acbuid,  Sutlierland,  William  Budd,  an< 
hito  J)r.  Snow,  and  the  s|»ecitic  in<|uiries  of  the  Rcgi.strar-Ge; 
Yt^t  still  it  is  found  that  iiupvre  fufvr  is  not  a  necessary  ele 
in  the  generation  of  tlie  cholera  poison,  as  shown  in  the  rep 
Dr.  Baly  (jmge  201-5);  and  just  as  unwholesome  food,  or  the 
<lieious  use  of  ])urgativcs,  are  determining  causes  of  cholera, 
water  inii)regnate<l  with  organic  impurities  or  certain  s:ilLs. 

As  reganls  London,  it  has  l>een  shown  by  Dr.  Farr  tha 
f'lrvafiofi  of  the  soil  has  a  more  eonstint  relation  with  the 
tality  from  cholera  than  any  other  known  <demcnt;  the  morl 
from  cholera  being  in  the  inverse  nitio  of  the  elevation, 
like  th(j  condition  of  the  water,  the  elevation  of  the  soil  h« 
been  always  i'ound  to  be  a  necessaiy  localizuig  condition, 
there  is  now  only  left  to  be  noticed  the  iajivcnce  of  an  (U 
jihcre  cunfaminafifd  h/  the  effiuvla  a7*ini7ig  fivm  decaying  an 
iiLuttrr.     Dr.  Cullcn  long  ago  remarked,  and  every  iudust 
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|3Knrtor  knows,  that  the  effluvia  from  very  putrid  animal  sub- 
Btanceg  readily  produces  diarrhoeii.  Yet  it  appears  that  the 
nature  of  the  decomposing  matter,  and  of  the  transforming  pro- 
cess it  undei^oe^i,  have  some  influence  in  modifying  the  eflects 
on  the  human  constitution.  Districts  in  which  the  most  powerful 
putrid  odours  tainted  the  air  have  sometimes  almost  entirely 
escai>ed,  whilst  others  contiguous  to  them  iiave  suffered  severely. 
Dr,  Chisholm  (quoted  by  Dr.  Alison  in  his  paper  already  referred 
to)  gives  numerous  pointed  illusti-ations  of  this,  in  the  cases  of 
"  bone  manufactories/'  "  mannlactories  for  the  conversion  of  dead 
animal  matter  into  a  substance  resembling  spermaceti/*  "of 
places  where  blood  is  putrefying,  waiting  to  he  used  by  sugar 
refiners,'*  and  *'of  leather-drt^sslng  establishments."  In  dissecting' 
rooms^  where  the  process  of  animal  puti-efaction  goes  on  to  a  great 
extent,  diarrhoea  is  comparatively  rare,  if  the  rooms  are  kept 
clean.  During  my  experience,  as  Demonstrator  of  Anatomy  in 
I  the  Univeniity  of  Glasgow,  for  a  period  of  six  years  (including  the 
B|vere  epidemic  of  cholera  there  in  1848-49,  and  during  which 
r^me  almost  all  the  subjeeis  for  dissection  had  died  of  cholem)^ 
not  a  single  student  suffered  from  cholera ;  and  when  the  proper 
agents  are  used,  such  as  the  injection  of  arsenical  solutions  into 
the  dead  body,  which  have  the  effect  of  arresting  and  modi^dng 
.trhe  putrefactive  changes,  I  believe  the  production  of  diarrhoea 
■jj^an  exception,  and  may  be  found  to  have  as  significant  a  cause 
m  errors  of  diet  or  of  drinks  as  in  too  close  an  attendance  in  the 
dissecting-room  That  the  poison  of  cholera  does  not  attach  itself 
to  the  d^ad  body,  in  a  certain  state  of  decorapoeition  at  least,  is 
&  fact  confirmed  by  the  experience  of  those  connected  with  the 
dissecting-rooms  in  Edinburgh.  It  is  certain  that  these  were 
supplied  during  the  greater  part  of  I848-4i),  as  they  were  in  1832, 
almost  exclusively  by  cholera  subjects,  and  in  neither  year  was 
there  a  single  case  of  the  disease  among  the  numerous  students 
attending  tliese  rooms  (Dr.  Alison). 

Much  pains  has  been  taken  by  Dr.  E.  H.  Greenhow  to  inves- 
tigate the  precise  conditions  which,  from  their  more  uniform 
co*existence  with  cholera^  might  be  supposed  to  produce  or  to 
nggravate  epidemics  of  it  The  result  of  his  observations  tends  to 
show  that  "an  atmosphere  impregnated  with  the  products  of 
Jemrwiding  exa^ejiient  is  at  once  the  most  obvious  and  most  con.- 
Btant  concomitant  of  choleni.     Sucli  exbalationa  wetft  oil^ii  i.WHv<S.^ 
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even  in  a  concentrated  form,  in  houses  wliere  the  existenc 
any  palpable  cause  of  insjilubrity  wouM  scarcely  be  susjjected, 
thus  the  fact  is  in  some  measure  exj)licable,  that  the  pestih 
sometimes  pjus.siny  over  slums  and  rookeries,  knocked  at  tlie  i 
of  the  comfortable  annuitant  or  the  wealthy  tradesman.  It 
found  that  ])ersons  appeared  to  suffer  in  ]>roportion  to  the 
tamination  of  the  air  they  breathed  with  the  *  jyrivy  odour' 
that  immunity  from  this  apjKsared  to  secure  immunity  i 
cholera."  These  observations  of  Dr.  Greenhow  are  confir 
by  the  investi^itions  of  Dr.  Pettenkofer  at  Munich  and  at 
village  of  Gaimersheim.  Dr.  Barton,  of  New  Orleans,  Dr.  Mi 
in  his  repoi-t  on  the  epidemic  at  Kingston,  and  Dr.  Buckle 
his  account  of  the  outlmjak  in  the  Bidtimore  alms-hou.ses, 
similar  evidence  confirmatory  of  the  injurious  influence  of 
fennrntire  drturmptmUion  of  animal  ejct^ntment 

The  outbreaks  of  cholera  in  some  of  the  camiw  in  Bulgaria 
th(»   Crimea,   e.sp(?cially  at   Aladyn  and   Alma    during   the 
also  furnish  suttiuieiit  ilKistrations;  and  I  iK^lieve  the  outbrea 
choleni  at  Scutari,  in  November,  IS.'So,  which  suddenly  commei 
in  the  camp  of  the  Osmanli  Horse  Artillery,  had  a  similar  on* 

Propagation  of  Cholera  by  Human  Interconrse. — When  ch( 
ai>p('aivd  in  its  e]»i(lemie  form  in  this  country  in  1831, 
majority  of  Kuropean  ]>nictiti<mei's  were  decided  ccmtjigior 
Sulisequc'iitly  to  that  peri<Ml  a  re-acti(m  of  opinion  occurred, 
tin;  question  was  distiussed  for  many  years  without  any  defi 
result.  In  1.S4S,  when  the  <lisease  again  became  epidemic,  ni 
of  the  higher  autlh>rities  coincided  with  "the  solemn  declara 
of  the  Board  of  Health,  that  the  malady  was  not  in  any 
contiigious,  and  that  no  danger  was  incurred  by  attendiuicc 
the  sick. 

"A  large  body  of  evidence,  however,  now  rentiers  it  cortiin  ' 
human  intercoui-se  has  at  least  a  share  in  the  propagation  of 
disease,  and  that  it,  under  some  circumstances,  is  the  r 
important,  if  not  the  sole  means  of  efl'ecting  its  diffusion"  ( 
lUi.v).  But.  at  the  same  time,  it  is  argued,  that  although  1 
spreading  in  many  cases  by  the  agency  of  human  intercourse,  it  < 
not  follow  that  the  material  cause  spreads  by  true  contagioi 
that  is,  by  reproducing  itself  in  the  bodies  of  men,  and  there  oi 
^^iidthy  men  only  c^irry  the  disease  with  them  in  their  clotl 
*ieir  ships,  and  in  their  camvans.     That  such  is  the  case, 
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have  DOW  ample  evidence  in  the  Bengal  Ilepoji,  by  Dn  Jamesoiip 
of  1824;  in  cases  related  by  Dr.  J.  Y.  Simpson,  in  1838;  in  The 
Edmlmrgk  Monthly  Jouriial  for  184-9,  by  the  lat^  Dr.  Cruicki^lmnk, 
at  Dalmellington,  in  Ayrshire;  by  Dr.  William  Rtibertson,  detailed 
m  The  Edinburgh  Mtmthh/  Journal  for  August  of  tlmt  year;  and 
more  recently  the  accoiint  of  the  outbreak  at  Arbroath,  in  S€ot- 
land,  in  1853,  by  Dr.  T,  Trail;  and  crscb  by  Dr.  Albon,  in  1854, 
in  the  paper  already  noticed;  in  the  report  of  Dr,  Berg,  of  Stock- 
holm, in  1848;   in  the  Non^^egian   Reports  of  1830-53;   in  the 
Report  of  the  College  of  Physicians  of  London  in  1854,     These 
records  afford  undoubted  instances  which  show  that  human  inter- 
coui-se  IS  occasionally  influential,  in  some  way,  in  transmitting 
cholera  into  detached  localities,  where  it  may  seize  upon  two  or 
more  individuals,  and  then  cease.     But  it  m  no  hm  certain  that 
it«  general  extension  over  the  world   cannot  be  accounted  for 
by   human   intercouree   alone.     Its    propagation  by   this   means 
fleema  to  be  the  rare  exception,  ifei  spread  from  other  causes  being 
the  common  rule.     It  is  curious  that  in  India,  the  birth i>Iace  and 
headquarters  of  the  disease,  the  doctrine  of  contagion  is  almost 
universally  disbelieved  in  by  our   professional  brethren.     The 
opinion  generally  entertained  in  India  is  opposed  to  the  doctrine 
of  contagion  (Morehead,  Indian  Annals  of  Med.  Science,  vol.  l, 
|K  456).     Such  diffeii^nee  of  opinion  may  admit  of  explanation  in 
the  fact  that  in  India  all  the  predisposing  causes  of  cholera  are  in 
eonstant  operation,  and  more  especially  prolonged  heat,  decom- 
posing organic  matters,  a  more  or  less  debilitated  state  of  the  Euro- 
peaji  conatitutioh;  and,  hence»  no  sooner  is  the  poison  or  germ  of 
ebolera  imported  than  the  disease  spreads  with  such  rapidity  as 
to  resemble  an  epidemic  invasion,     Caf^s  of  undoubted  contagion 
ire  not  wanting  in  India.      Mr  Barry,  of  the   Bengal  service, 
l^cordsan  outbreak  of  cholera  at  Gowalparrah,  in  Upper  Assam,  in 
1853.     In  this  instance  the  cholera  was  evidently  impoi*ted  into 
m  healthy  locality  by  a  body  of  Sepoys  coming  from  an  infected 
loaility.     Every  case  of  the  disease  could  be  traced  to  communi- 
oitioawiih  the  sick:  a  large  number  of  attendants  on  the  sick 
were  seized,  but  those  who  sepamtod  themselves  escaped  in  every 
instaoce  (Ind,  Anmals,  vol  i,,  p.  448). 

According  to  the  accurate  observations  of  C*  T.  Kiei-ulf  in  the 
iricinity  of  Bergen,  it  appears  that,  when  the  disease  is  pro^ag?dAi4 
by  human  intcroourse,  from  one  to  four  days  e\a\>sfeA.  ^o^xs.  ^'ii 
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supposed  period  of  infection  to  the  outbreak  of  the  disease 
fre(|uently  the  dise^usc  np])ejired  on  the  second  day  after  c 
to  the  infection;  and  he  found  that  the  diarrh(i?a,  so 
durin<(  the  invasion  of  cholent,  is  a  part  of  the  disease,  a 
capable  (if  infecting  others  with  true  cholent  The  extren 
iiess  of  the  iK'i'iod  of  incubation  is  an  imix>rtant  clemei 
reniemlKTcd  in  all  investigations  regarding  the  course  o 
in  cholera  epidemics.  Acrconling  to  Dr.  Budd*s  olwervf 
sehloni  exceeds  three  days ;  and,  where  the  disease  is 
there  is  evidence  to  show  that  it  may  not  exceed  six  hour 
The  inoculation  experiments  of  Namios  with  needlei 
with  the  (jvacuations  from  cholera,  and  the  experiments  bj 
the  vomited  fluids  by  M.  Foy  and  his  coadjutors,  ha\ 
entirely  negritivu  results.  So  also  the  iiifluenee  of  cxhahiti< 
the  blood  and  evaeuations  of  patictnts  with  cliolera,  as  de 
exjMTimentvd  on,  has  W'en  of  a  negjitive  kind.  On  the  oil 
L'lutler  Lindsiiy,  Marshall,  Thiersch,  and  Meyer,  have  si 
in  eommunieating  eholeni  to  dogs  and  aits,  chiefly  thrc 
rUw'Xcafer  evacuations  from  cholera  patients.  Dr.  Wm.  '. 
Bristol,  maint4iins,  with  most  cogent  reasoning  and  evidei 
the  j)oison  is  cast  oft*  by  the  intt'stine  of  the  cholera  patien 
characteristic  rice-water  dis*'harges,  and  that  it  may  l>c  trai 
to  other  and  uninffct^'d  persons  in  the  following  y>rinci]>al 

1.  By  tin*  soiled  hands  <)f  attendants  on  the  sick; — a 
communicati(»n  probably  very  cHmimon  within  the  limit 
family  circle. 

2.  liy  means  of  bed  an<l  Inxly  linen,  and  other  articles 
with  the  ric(s water  discharges. 

.S.  Throu'di  the  medium  of  the  soil.  The  disoharse 
licpiid,  the  great  bulk  of  them  find  their  way  to  the  groui 
which  the  poison  may  Ik*  j)roj«igated  in  three  ways, — 
rising  int^)  the  air  as  a  product  of  evaporation ;  (fc.)  By  ] 
ing  into  the  <lrinking  water;  (o.)  By  atmosj)heric  disj)e 
the  form  of  impalpable  dust,  after  it  has  passed  into  tl 
state.  It  is,  of  course,  difficult  to  est<Jiblish  these  nKnles  oi 
gallon  by  direct  proof;  but  circumstimtiiil  evidence,  and  t 
])y  analogy,  is  so  cogent  an<l  weighty,  that  no  reast>iuible 
ciin  now  be  entertiined  regarding  these  mwles  of  projMigati 
exper'niicni  the  mthet Icnllf/ couUxifious  poisons  {e.y.,  vaccine 
woonira,  ic.)  are  known  to  retain  their  properties  in  a  d 
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state  for  indefinite  periods  of  time  after  ha\'ing  been  dried  up; 
and  to  recover  these  properties  again  when  moistened.  Evidence 
almost  as  certain  as  expeiiment  demonstrates  the  same  regard- 
ing the  poison  of  scariet  fever,  malignant  pustule^  glanders,  and 
sypMliB.  Therefore,  it  is  probably  tine  of  cholera,  and  the  more  so 
that  the  numerous  and  well -authenticated  instances  of  the  propa- 
gsitioD  of  tlie  disease  through  articles  of  dress  sliows  that  the 
poison,  during  its  transit,  must  necessarily  have  been  in  a  dried 
condition — a  condition  which  entirely  protects  oiTganic  bodies 
from  certain  molecukr  changes;  so  that,  so  long  as  the  material- 
holding  poison  i-emained  in  this  dry  state,  no  definite  limit  could 
be  stated  as  to  how  long  the  morbific  agent  might  retain  its 
specific  powers.  From  this  point  of  view  a  single  case  may  give 
rise  to  a  wide-spread  infection ;  and  as  cases  multiply,  it  becomes 
more  and  more  impossible  to  trace  their  lineal  succession. 

The  relative  share  which  the  modes  of  propagation  (liere  indi- 
cated by  Dr,  Budd)  take  in  the  propagation  of  cholera  must  vary 
with  season  and  climate,  with  temperature,  with  the  habits  of  the 
people,  with  the  nature  of  the  soil,  with  the  water  supply,  with 
the  prevaOing  wind,  and  with  general  sanitary  arrangements. 

The  mpidity  with  which  the  rice-water  discharges  must  pass 
into  a  diy  state,  under  the  burning  rays  of  a  tropical  sun,  renders 
it  highly  probable,  as  Dr,  Budd  suggests,  that  in  India  "'dnat,"' 
bearing  the  poison  of  cholera  in  a  dry  state  ("cholera  dust"),  has  a 
large  share  in  the  mode  of  propagation ;  and  when  the  disease  has 
prevailed,  the  poison  may  be  left  behuid  in  a  dormant  state,  from 
being  siniply  dry,  so  that  seeds  of  a  new  outbreak  may  exist  in 
the  soil  co-extensive  with  the  first.  Hence  the  imprudence  of 
encamping  on  old  encamping  grounds  (to  which  I  have  so  often 
refen^ed);  and,  in  short,  these  views  of  Dr.  Budd  appear  to  explain, 
in  the  most  natiu-al  way,  almost  all  the  leading  facts  which  char- 
acterize the  diffusion  of  the  pestilence,  Tliey  explain  es|>ecially 
the  relation  of  cholera  to  filthy  habits  and  defective  drainage — 
it®  predominance  in  low  levels^ts  striking  tendency  U:>  foUow 
the  natural  line  of  water-shed — its  communication  to  persons 
who  not  only  have  never  lieen  in  the  presence  of  the  sick,  but 
who  are  stationed  at  a  distance  from  them^-contamination  of 
those  only  who  visited  one  particular  or  single  privy,  into  which 
the  rice-water  evacuations  bad  been  discharged  from  the  fii-st 
casual  ca^e— and  the  operation  of  tainted  privies  In  propagating 
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the  flisoasc  in  workhouses,  barracks,  prisons,  and  plxices  of  pu 
resort   (Dr.  BinM's  Letters  addressed   to  tlie    As80ciati<m  J 
Jitnrual  in   IH.H-oo;    Dr.    L  Lindsay's  able   pajiere ;   and 
Alison's  paper  "On  the  Communication  of  Cholera  by  Dejectio 
in  Hilin.  ifed.  Jovrnul,  1H55). 

Nevertlieloss,  tliere  can  be  no  doubt,  as  already  stated,  I 
under  circunistiincM's  of  j^eat  concentnition,  or  otherwise,  s 
unknown  jxiison  is  cominuniciited  prfjbably  by  fomites,  thro 
human  intercourse;  and  as  emanations,  of  some  kind  or  ot 
j)assin<^  tlirou«j:h  the  air,  they  act  as  pois4:)ns  on  the  gaa 
jmhnonary  mucous  membrane  of  susceptible  persona  Dr.  Paj 
has  shown,  in  liis  Indian  exjKjriencc  of  cholem,  that  it  may] 
with  (?xtn»me  sh)wness  aj^ainst  the  wind  (even  the  trade  or  n 
siMtn  wind),  wliich  only  retanls  its  course,  and  that  a  favour 
M'iitd  ]»run)otes  its  transmission;  and  that  it  sometimes  travel 
this  way,  an<l  n«)t  by  the  shortest  route  of  human  intercourse 
evni  by  tiie  route  of  givatt'st  inteicoui'se  l)etween  places. 

PrediBposing  CaiiBes  of  Cholera. — The  influence  of  these  is  chi 
appanint  in  the  a;;e  and  sex,  food,  fatigue,  tilth,  misery,  and  int 
]»cnince  of  the  j>eople. 

Both  sexes,  and  all  a;jes,  including  ncw-lK»m  children,  are  li 
to  the  disease.  Dr.  Fan's  results  show  that  males  suffered  n 
than  females  at  all  ages  under  twenty-five  years,  but  lietw 
twenty-five  and  forty-five  the  females  suffered  more  than 
males.  'J'he  <leaths  from  choleni  in  Paris  were  estimated 
l.S,M)i2  in  1S.S2;  an<l  it  wjus  remarked  that  the  mortality 
least  from  six  yeai-s  to  twenty,  gix^ater  fn»m  thirty  to  forty, 
gn.»atest  of  all  in  old  age.  Tlu;  influence  of  sex  in  predispasin 
cholera  can  hardly  K*  said  to  l»c  determined;  for  in  Calcutta 
the  native  iidiabitants  attiicked  with  ch<»lera,  the  males  wer 
the  females  as  four  to  one,  while  in  Bombay  the  proper 
was  as  seven  to  twenty-five.  In  Canada  the  soldiers'  w 
were  obsened  to  suffer  nearly  in  an  e<pial  projiortion  with  t 
hu.sbands;  and  this  was  the  cjise  among  the  civil  inliabitauj 
Gibraltar. 

In  all  countries  the  lower  dosses  have  always  suffered  i 

much  greater  proportion  than  the  upper  classes.     In  Calcutta 

1  a  wide  career  of  destniction  in  the  native  town,  w 

of  Palaces,"  inhabited  by  the  English,  was  much 

proportion  to  their  numbers,  and  the  same  disproj 
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tion  hag  been  observed  in  Bombay.  In  genen^l.  it  has  been 
observed,  among  the  native  inhabitants  of  India,  that  the  Brahmin 
and  Banian  merchant  suffei-ed  less  than  the  Ryot  or  fanner,  while 
the  poor  outcast  Pariah  suffered  the  most  of  all  In  every  town 
in  Europe  it  has  been  ohsert^ed  that  the  lower  cksses,  and 
especially  those  resident  on  the  banks  of  rivers,  have  suffered 
infinitely  more  than  the  upper  classea. 

In  military  life  it  has  bc?en  supposed  that  the  Sepoy  suffered 
more  than  the  European  soldier  living  in  India.  This,  perhaps, 
is  true  in  some  instances;  but  the  returns  of  the  Madras  army 
show  this  not  to  have  been  the  fact  in  that  Presidency;  for  the 
European  soldiers  attacked  appear  to  have  been  as  one  to  three, 
while  of  the  Sepoy  force  it  was  only  one  in  four  and  a  half  In  the 
Indian  army,  also,  it  appears  to  liave  been  universally  observ^ed 
that  the  officer  suffered  in  a  less  proportion  than  the  soldier, 
the  cavaliy  than  the  infantry,  and  the  infantry  less  than  the  hai-d- 
labouring,  ill-fed  ca,m p -follower  *  The  troops  on  march  likewise 
universally  suffered  more  than  the  troops  in  quarters ;  and  this 
influence  of  long  marches  appears  to  indicate  something  more 
powerful  than  mere  fatigue  in  bringing  about  the  disease*  Dr. 
Balfour  has  proved  that  of  the  native  soldiers  of  the  Madras  army 
thirty-two  died  of  cliolera  in  cantonment,  and  eighty-six  when 
marching,  to  an  avenxge  of  10,000  strength;  the  number  attacked 
being  respectively  85  and  200  in  10,000.  Dr.  Lnrimers  reports 
show  that  the  men  were  more  frequently  atUieked  on  long  than  on 
short  marches,  the  men  (as  Dr.  Farr  observes)  being  longer  exposed 
to  the  causes  of  diseasa  These  causes  are  those  which  are 
incidental  to  the  life  of  a  soldier  on  the  march,  such  as  lying  by 

e  banks  of  riveiB,  on  low  marshes,  jungly  grounds,  sleeping  on 


•The  Madr&a  Sepoy,  of  whom  done  I>r,  BaUbmr  wrote,  jiiviinably  carrie«  his 
&mily  with  him.  At  the  end  of  a  loiig  march  he  puta  off  his  ftceoiitremeiita,  and 
lmateo«  hack,  without  tasting  food,  U>  asdwt  Mh  fa^mily  Qiit  of  the  diBlculties  inci- 
dent to  a.  country  in  which  the  roads  are  oftt«i  mere  tracks.  He  thus  often 
peiforms  nenrly  double  the  route  march,  and  tiually  eucauips  on  ground  which  for 
jfiun  has  been  uaeti  for  the  purpose,  and  is  saturated  T^itli  the  excretion  of  former 
mnikirers  from  the  disease.  Moreover,  for  a  long  time  the  authorities  in  Southern 
India  were  inofft  tiecklws  in  sending  tegiment  after  regiment  in  one  another's 
footsteps,  through  districts  known  to  be  infected ;  and  aa  they  all  occupied  the 
■ame  onc4impinj^  ground,  the  Ust  regiments  pitched  in  places  saturated  with 
cholera  evacuatiena,  and  surrounded  by  the  half-buried  remains  of  the  dead- 
These  ^ts  to  same  extent  explain  the  effects  gl  marching  on  Sepoys  (W.  C* 
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the  groitnfl,  and  encamping  amongst  the  filth  of  encampDietits 
recsently  occupied,  but  aLanJoned,  of  which  mdiBcrettoD  there 
were  many  melancholy  examples  during  the  war  with  Ruask  ii 
1854-;  for  esaraple,  the  occupation  of  the  evacuated  campitig 
ground  at  Aladyn  in  Bulgariaj  and  that  on  the  heights  abore 
Alma,  previoualy  occupied  by  the  Russians,  the  eonsequenjoes  d 
which  were  so  fatal  to  the  first  and  foiirtli  divisions  of  our  army 

The  effects  of  a  jK>or  diet  in  predisposing  to  cholara  will  j>er- 
haps  be  better  understood  by  stating  that  the  European  suffers 
less  than  the  Mohammedan,  and  the  Mohammedan,  who  m  better 
fed  and  better  clothed,  than  the  Hindoo,  except  during  their  rigid 
'  fasts,  when  the  Moharamedans  suffer  in  a  much  larger  ratia 
During  the  epidemic  of  1S48  and  1849,  in  Edinburgh,  Dr 
William  Robertson  of  that  city  found  that  anaemic  pereom 
were  those  most  predisposed  to  cholera. 

Susceptibility  to  Cholera, — The  actual  number  of  persons  att^ked 
out  of  any  given  population  appears  t^>  have  varied  very  greatly. 
Mr.  Scott  htm  stilted  that  in  the  marching  corpa  it  has  varieJ 
from  17  to  330  per  corps  of  about  1,000  men;  and  in  no  instaac«v 
even  in  all  the  wretchedness  of  the  Indian  towns,  has  the  com* 
munity  suffered  to  the  whole  e^ttent  of  the  popuktioo.  In 
Europe,  Moreau  de  lounes  has  given  the  following  estimate 
an  appmxiniation  to  the  probable  numbers  attacked  in  this 
of  the  world: — In  France,  one  in  300;  Russia,  1  in  20;  Attstria. 
in  30;  Poland,  1  in  32;  Prussia,  1  in  100;  Belgium,  1  in  lii 
Great  Britain  and  Ireland,  1  in  131 ;  HoUand,  1  in  144;  Germaav, 
1  in  700,  The  circumstance  of  one  attack  by  no  means  armeii 
the  constitution  against  a  second  in  the  same  or  any  subse4|ue 
[  year;  still  a  repetition  of  the  disease  in  the  same  person  in 
same  year  waa  rare. 

IKagnosifl*— The  phenomena  of  the  firat  stage  of  cboleim^  »i 
already  described,  are  so  unlike  those  of  any  other  diBeoae  th*i 
they  cannot  be  mistaken.  The  second,  or  febrile  stage,  is  similar 
to  typhoid  fever,  and  b  not  to  he  distinguished  from  it>  cxci?] 
by  the  previous  history  and  phenomena.  Cholera  hidioa  d 
from  the  cholera  morbus  of  Sydenham  in  the  Uvidity  of 
extremities,  in  the  more  rapid  loss  of  the  pulse,  in  the 
amount  of  collapse,  in  the  duration  of  the  fatal  eases,  half  of 
which  in  this  country  have  tenninated  within  tweuty-four  houi^ 
of  the  finit  appearance  of  decisive  symptoms,  while  half  of  U« 
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eases  of  common  cholera  (inorhns  of  Sydenham)  terminated  in 
three  ilat/B,  and  half  the  cases  of  diarrhoea  or  cholerine  extended 
over  s^ix  tfai/a 

Cholera  as  aeeo  in  Indifi  differs  from  tliat  of  Eni-ope,  according 
to  Drs.  Barry  and  Russell,  in  the  evacuations  of  the  former  being 
more  profuse  and  ungovernable,  and  again,  from  the  patient 
becoming  much  moi-e  frequently  convalescent,  without  passing 
throufi:h  the  febrile  abicre. 

Progso&is.— TliG  mortality  from  cholera  in  all  coun trios  is  very 
great  Taking  the  whole  number  attacked,  it  is  aaid  that  the 
niiml>er  of  deaths  in  Astnikan  were  as  one  to  three ;  in  that  of 
Mishni  Novogorod  as  one  to  two;  in  Moscow  and  Kasan  as  three 
to  five;  and  in  Penza,  in  the  country  of  the  Don  Cossacks,  as  two 
to  three.  In  the  summer  of  1B31  the  mortality  at  Riga,  St. 
Petersburg,  Mittau,  Limburg,  and  Brudy,  according  to  the  Berlin 
Gazette,  was  about  one-half,  wtiile  at  Dantzig,  Elhing,  and  Posen 
it  was  altout  two-thirds  of  the  whole  number  attacked.  The 
period  of  the  epidemic,  however,  greatly  influenced  the  moitaJity; 
for,  on  the  first  onset,  nine-tenths  of  all  those  attacked  perished, 
then  seven-eighths;  and  the  proportion  of  deaths  forms  a 
gradually  decreasing  series  of  five-sixths,  three-fourths,  one-half, 
one-third,  till,  towards  the  close,  a  large  proportion  of  tliose 
attacked  recovered.  The  uniformity  of  this  law  in  every  country 
affected  with  choleni,  whether  Europe,  America,  India,  or  China, 
J^  extremely  remai^kable, 

■The  chances  of  i-ccovery  are  much  diminished  in  young  children 
and  in  the  aged ;  tlie  age  of  gixnitest  number  of  recoveries  being 
from  fifteen  to  twenty.  The  feeble  in  constitution,  the  auE^mic, 
the  sick,  and  the  convalescent,  were  in  all  cases  the  surest  victims 
of  cholera.  But,  wliatever  tlie  age  of  the  patient,  Gendrin  states 
he  lost  every  case  which  became  pulseless. 

Treatment, — Tliere  are  few  diseases  for  the  cure  of  which  so 
many  different  remedies  and  modes  of  treatment  have  been 
employed  as  in  cholera,  and  unfortunately  without  our  discover- 
ing an  antidote  to  the  poison.  In  Moscow,  it  is  said  that  the 
mortality  was  not  greater  among  those  destitute  of  medical  aid 
than  among  those  who  had  every  care  and  attention  shown  thera. 
It  may  be  fairly  inferred,  therefore,  that  in  the  severer  forms  of 
tlie  disease  the  action  of  this  poison  is  so  potent  as  to  render  the 
constitution  insensible  to  the  influence  of  our  most  ^^ti^dx^ 

YOL.   I.  2  U 
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remedial  agents.     When,  however,  the  diBoa.se  is  mild,  or  on 
decline,  much  may  be  done,  by  obviating  symptoms,  to  prom 
the  recovery  of  the  patient. 

The  heroic  remedies  that  have  been  employed  in  cholera 
bleeding,  and  calomel,  and  opium,  cither  sej^arately  or  conjoin 
With  resijoct  to  bleeding,  it  may  Iks  stated,  that  in  every  com 
the  jMititJiits  bore  bleeding  l>jully  in  any  sbige,  and  that  the  p 
tice  in  Kun)])e  was  at  length  limited  to  a  few  leeches  occasion 
to  the  head.  As  to  calomel,  that  medicine  was  used  to 
greater  ])art  of  an  ounce  in  the  twentj'-four  hours,  but  witl 
little  success  that  many  patients  have  been  seized  and  have  < 
under  the  full  influence  of  mercury.  On  the  ap]>earance 
choleiu  in  Kurope,  opium  was  administered  in  the  doses  rcc 
mended  by  the  Indian  pra<»titioners,  to  the  greater  part  evei 
an  ounce  of  laudanum;  but  it  was  soon  seen  that,  in  the  ( 
stage,  it  was  int^flicient  in  controlling  the  vomiting  or  puiv 
that  it  did  not  allay  the  spa.snis,  and,  moreover,  banlly  pn^di 
any  naivoticr  eflVct.  The  action  of  the  accumuhit4.'<l  <li>ses 
oj)ium,  however,  though  suHiK.»nde<l  <luring  the  cold  stage, 
often  fully  diJvelojM'd  in  the  hot  stiige,  .ind  (x;c«usioned  so  m 
affection  of  the  head  that  nuxst  pnictitioners  either  2il>;indone«l 
us(»,  or  limitt'd  it  to  a  more  fr.ictional  dose  of  that  usually  gi 
in  India — namely,  from  thn'e  to  ivalvp  minims  of  the  tinctup 
opium,  or  half  a  grain  to  a  grain  of  solid  opium  everj"  four  or 
hours.* 

•  CDiiooniini;  the  treatment  of  cholera,  Pmfessor  Maclean  writes  me  a« 
loWH : 

**  Opium  in  cluilera  hIiouM  Ik?  j;iven  only  in  the  premonitory  diarrhica.  -At 
Hta^c,  in  <:oin1)ination  with  a  Htimiilant,  it  ih  often  of  the  highest  value.  If  ]« 
vere<l  in,  jiarticulaHy  in  tlie  stnin^  <lo0C8  jiutly  re]>roljate«l  in  the  text,  it  : 
«lan'^n>r()UK  n'ni«;(ly.  in«lucinir  fatal  nareoti^m,  or,  at  the  leant,  interfering;  with 
fiinctionfl  of  the  kidm^ys,  and  8o  leading  directly  to  ura'mic  iKii«oiung. 

**  Tr^cmt  thint  iif  une  of  the  mont  <listre&sini;  Hynipt4)m8  in  cholera;  then 
in<-eMH:int  cravim;  for  cold  water,  -doiilrtlcwi  instinctive,  to  correct  the  insjdsiu 
condition  of  the  hliMxl,  due  to  the  rapid  e8ca]ie  of  the  Ihpior  mintj\nHU.  It  ^ 
f«  rnierly  the  practice  to  withhold  water  -a  practice  as  cruel  as  it  is  mischievu 
Wiit4:r  in  ahnndauce.  pure  and  cold,  shonhl  lie  ([pven  to  the  {wtient,  and  he  shoi 
1h!  eucoura-retl  to  drink  it,  even  should  a  lar}^  (lortion  of  it  be  rejected  by  i 
Rtoiiiach ;  and  when  the  pur;pn^  has  ccase<l,  some  may,  with  much  advauts^ 
thrown  int^)  the  lM>wel  fn>m  time  to  time. 

**  In  the  Hti^'e  of  re-action  the  fever  may  1)0  moderatc<l  by  cold  iponging,  ori 
the  wet  sheet;  the  secretion  of  urine  may  be  promoted  by  dry  cupping  over  t 
loins,  by  the  use  of  the  cidoratc  of  iMtash,  and  the  like.     But  iupprenion  of  tt 
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ADotlicr  heroic  plan,  peculiar  perhaps  to  this  countrj",  and  which 
IMS  practised  when  the  itiefiicicncy  of  medicines  was  generally 
Bmaitted^  was  an  injection  of  a  solution  of  half  an  ounce  of  inoriate 
of  aoda^  and  of  four  scruples  of  sesquicarbonate  of  sodat  in  ten 
pints  of  water,  of  a  temiierature  varying  from  105*"  tij  120''  Fnhr, 
into  the  veins  of  the  suffering  patient  This  solution  was  injected 
slowly,  htdf  an  hour  being  spent  in  the  gradual  introduction 
of  the  ten  pints,  'and  the  immediate  effects  of  this  treatment 
were  very  striking.  Tlie  good  effects  were  rapid  in  proportion  to 
the  heat  of  the  solution,  but  a  higlier  temperature  than  what  is 
s totted  could  not  be  borne.  After  the  introduction  of  a  few  ounces, 
the  pulse,  which  liad  ceased  to  he  felt  at  the  wrist,  became  per- 
ceptible, and  the  heat  of  the  body  returned.  By  the  time  three 
or  four  pints  had  been  injected,  the  pulse  was  good,  the  cramps 
bad  ceased,  the  body,  that  could  not  be  heated,  had  become  warm, 
and  instead  of  a  cold  exudation  on  the  stuliice,  there  was  a  gcnend 
moisture;  the  voice,  before  hoarse  and  almost  extinct,  was  now 
natural;  the  hollowness  of  the  eye,  the  shrunken  state  of  the 
features,  the  leaden  hue  of  the  face  and  body,  had  disappeared ; 
the  expression  had  become  animated,  the  mind  cheerful,  the  rest- 
lessness and  uneasy  feelings  had  vanished;  the  vertigo  and  noises 
of  the  ear,  the  sense  of  oppression  at  the  2>?'<F^'>T'f^itf ,  had  given  way 
to  comfortable  feelings;  the  thirst,  however  urgent  before  the 
operation,  was  a^uaged,  and  the  secretion  of  urine  restored, 
though  by  no  means  constantly  so.  But  these  promising  appear- 
ances were  not  lasting;  the  vomiting  continued,  the  evacuations 
became  even  more  profuse,  and  the  patient  soon  relapsed  into 
his  foiTuer  state,  from  which  he  might  again  l>e  roused  by  a  repe- 
tition of  the  ijijection ;  but  the  amendment  was  transientj  and  the 

flnetim)  ia  most  to  he  dreaded  wLere  opium  h/ia  been  ion  freely  used  in  the  trcsat* 
ment.  In  men  of  int€nif>erata  liabita  we  oftco  Ree,  dtirmg  the  ata^^e  of  re  aeticm, 
obaituiate  Tomitiug  of  thick,  tenacious,  green  i«xint-Iookii^g  matter,  probably  bile 
pigment,  acted  on  by  some  acid  in  tbe  atomjich  ot  alimentary  c&n&i.  It  ia  a  aymp* 
tiiPi  of  evO  omen,  and  cfften  gcjes  oii  unenntroUed  until  the  patient  dies  ejtbawsted, 
^B  thh  althonub  all  other  aymptoms  may  promise  a  favourable  iH«ue.  1  have 
BoWB  it  Uflt  far  a  weelc,  rqsiatiiig  iJl  remedies,  aod  proving  fatal  w\wn  the  urinary 
»ecar*ftion  ha<l  been  restored,  and  all  cerebral  symptoms  had  aubaidml.  Alkalies  in 
the  effervescing  form,  free  tttimnlatioii  of  the  atirfaoe,  and  cbJoroformin  amal]  doaea, 
offer  the  betit  hope  of  rclmt  The  |mtient  shottld  he  nourished  more  by  the  buwd 
than  the  stomach  when  vomiting  is  pn»ent 

**  Joe  ahodld  be  given  ad  Ubilum^  where  it  cati  be  obtained,  not  only  to  dkiolve  in 
the  mouthy  but  to  twaUow  in  pieces  of  convenient  dae.** 
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fatiil  j>eriotl  not  lonfj  <lelVrro<l.  Of  156  jiatienta  thus  trcatei 
Druinniond  Street  H<)s])iUil.  Ediuburyh,  under  the  direction  of 
Macintosh,  only  twenty-five  recovered,— a  Lomentiibly  small 
portion,  and,  small  as  it  is,  it  seems  doubtful  if  the  recoveries  ^ 
Hnal  or  complete  (Mjicintosh,  PriTiCijyhiH  of  Pathology,  p.  365) 
The  failure  of  such  powerful  means  at  length  caused  most  i 
titioners  to  confine  themselves  to  checking  the  diarrhoea  w 
so  frecpiently  prcce^les  cholera,  and  subscH|Ucntly  to  obvia 
S3'm])t<>ms  as  they  arose.  Fur  this  purpase  moderate  dosi 
opium  or  moqihine,  either  alone  or  combine<l  with  stimuli 
as  the  pulvis  ortw  aromaficus  cum  opio,  were  often  suffic 
llie  following  (cholfiu  vi'uiure^  as  it  was  cjiUcd)  'was  pro[i09e< 
the  B<»anl  of  Health  iluring  the  prevalence  of  cholera,  and  wa 
doubt  useful  in  many  cases  of  diarrluea: — 

R.  Pulvcris  Anmint.,  5iii. ;  Tinct  Cat<»chii., /J^x. ;  Tinct  Can 
romp.,  y5;vi. ;  Tinct.  Oj)ii.,  ji. ;  Mist.  Crete?. ,  preparai,  ad  y^xx. 
this  mixture  tlio  (Ios<*  is  one  ounce. 

In  more  obstinat*  cases  some  vegetable  astringent  was  aA 
•IS  the  (Inrfurc  of  klun,  or  the  decoct  inn  h*r.*nia(o.ryU,  and  tl 
remeili«*s  fre<]uently  arro.ste<l  the  attack  altiigetlier.  If,  howe 
the  disease  proceed«Ml,  and  the  cold  stage  of  chidera  formed, 
.siime  remedies  wrn»  pri's<Til»e«l  in  an  effer\'escing  draught. 

To  promnti^  n-!i<tion  in  cholera  and  diarrhoea,  the  follows 
fonnitla  has  nut  with  most  universal  approval  in  this  cour 
and  in  Intlia.  So  highly  is  it  valued,  indeed,  that  it  is  onle 
to  bt»  always  in  ston*.  and  in  rea«liness  in  the  "  Medical  F* 
CuhtjHfnloii  "  of  the  army  when  on  the  march: — 

R.  (>1.  Aiiisi.,  C)l.  <  ajrput,  Ol.  Junijter,  aa  5ss.;  ^"Ether.,  5s*. ;  Liq 
Aciil.  HalliTi,  S^^'y*  Tiiiot.  Ciunam.,  |ii.;  misce.  The  dose  of  \ 
mijL'furi*  U  (en  drojMf  even/  fpmrter  of  an  lionr  in  a  tahle-9tp(0onful  ofwa 
An  oi»\*if*^  may  /«  given  with  (he  first  and  second  dose,  but  sfiould  ncA 
cundit^ifJ^fir  rfascniH  afrt'iu/*/  given, 

Ht.at    may  now  U-   ap|)Ued,  and   the   patient  wrapped  up 
warm  blanktts  and   hot  Inittles,  or  bjiga  of  heateil  sand  plao 
around  his  culd  and  benumbed  lH>dy.     The  wann  bath  was  1 

•Tl.p  l.i'i-r  or  E'ijir  f/n-f-ri  consifitA  of  one  part  of  concentntctl  ^^ufphur 
Aritl  to  thrL-e  |virts  of  R'*'tif!».(  Spirit.  It  U  otniinoiily  employed  in  Germinji 
the  tpeatnsent  of  typhus  tDd  allinl  diaeases,  in  doses  of  live  to  twenty  dnpi  i 
•olntiiin  (Mriu.uiMi.s\  1.  c,  p.  2oo;. 
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fir^t  triod,  but  disco ntitiueil  frrim  the  nnoontrollalile  nature  of  the 
vomiting  and  purging^  and  the  uppressjivo  seD^ation  of  heat  it 
produced  on  the  patit'iit's  feelings.  Mr.  Dalton'a  vapour  bath  and 
Turkish  baths  in  the  hospitals  at  Scutari  have  been  used,  but 
without  benefit,  and  to  the  disappointment  of  the  hopes  which 
had  been  entertained  of  them.  Other  methods  of  restoring 
warmth  were  had  recourse  to,  such  as  frictions  with  the  hand^ 
or  by  the  flesh-brush,  or  rubbing  the  body  with  some  stimulant 
embrocatioD,  compounded  of  garlic^  capsicum,  camphor,  canthar- 
ides,  or  other  powerful  imtants.  Mustard  poultices  abo  were 
often  applied  to  the  feet  and  abdomen,  blisters  with  or  without 
an  addition  of  oil  of  turpentine,  the  part  having  been  previouf^Iy 
rutbed  with  hot  sand ;  and  in  cases  supposed  to  be  more  urgent, 
the  minenil  acids,  and  even  boiUng  water,  were  employed  for  the 
purpose  of  producing  instant  vesication.  And  again,  we  read  of 
those  who  have  tried  to  stimulate  the  waning  powers  of  life  by 
galvanism,  acupuncture  of  the  heart,  issues,  setons,  mosas,  actual 
cautery  along  the  spine,  and  lastly,  by  small  pieces  of  linen  dipped 
in  alcoholj  distributed  over  the  body,  and  then  set  firo  to!!!! 

Soma  phj'sicians  think  calomel  should  be  given  in  moderate 
doses,  for  the  purpose  of  producing  a  flow  of  bile  into  the 
intestines,  as  well  as  of  restoring  the  other  suppressed  secretions. 
The  indications,  however,  more  generally  followed,  are  to  treat 
the  case  as  we  should  a  similar  state  in  typhoid  fever,  and 
calomel  in  small  doses  has  been  shown  to  be  of  service  in 
connection  with  the  affection  of  Peyers  glands  in  that  disease* 
and  to  mctderate  the  affections  of  the  bowels  by  mild  opiates,  by 
enemata,  and  by  sinapisms  to  the  abdomen;  also,  to  relieve  the 
head  by  leeches  and  cold  lotions,  and  subsequently,  as  the  tongue 
becomes  brown,  to  support  the  patient  with  wine,  sago,  strong 
broths,  and  a  generally  cordid  treatment. 

When  medical  men  have  charge  of  large  numbers  of  people,  as 
in  the  array,  navy,  prisons,  workhouses,  asylums,  hospitfds,  and 
the  like,  it  is  incimibent  on  them  to  make  frequent  inspections  of 
those  under  their  care,  and  to  seek  out  any  cases  of  incipient 
diarrhoea.  Responsible  officers  should  be  nmde  to  take  notice 
of  tho*je  who  go  more  than  once  a  day  to  the  water-closets  at 
time.**  when  a  cholera  epidemic  influence  prevails.  **  In  military 
practice,"  as  Dr.  M^M^lean  justly  observes  (MS.  notes  to  the  author), 
'*fr«?quent  inspection  of  the  men  is  of  cardinal  importance.     Every 
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man  in  a  regiment  should  be  seen  at  least  three  times  a  day  by 
some  medical  officer,  who  should  also  visit  the  various  gnarda 
By  walking  down  the  ranks  at  roll-call,  and  picking  out  the  men 
who  show  the  earliest  symptoms,  cases  are  thus  caught  in  the 
stage  of  premonitory  diarrhoea  and  saved." 


CHAPTER  VL 

PATHOLOGY  OF  THE  ENTHETIC  ORDER  OF  ZYMOTIC  DISEASES. 

The  diseases  which  belong  to  this  order  have  the  common  pro- 
perty of  becoming  developed  in  the  system  afler  the  iDto)doctioD 
by  inoculaiton  or  implantation  of  si)ecific  poisons.  The  soaroes  of 
such  i>oi8on8  are  more  distinctly  traceable  than  those  which  pro- 
duce the  miasmatic  diseases;  in  other  words,  the  substance  or 
material  which  contains  the  poisonous  principle  can  be  obtainod 
in  most  instfinces,  although  the  jrrinciple  itself  has  not  been  iso- 
lated by  any  chemical  procesji.  The  poisons  which  produce  the 
diseases  of  this  order  may  be  introduced  through  tliin  or  abraded 
cutiineous  surfaces,  or  through  mucous  membranes  by  the  process 
of  absor[>tion,  although,  in  most  instances,  it  is  believed  that  Bome 
solution  of  continuity  exists.  Others  are  directly  introduced  by 
weajKnis  which  inflict  a  wound  or  abrasion,  and  which  at  the 
same  time  introduce  the  poisoa  In  all  instances  the  poison  is 
received  into  the  system  by  the  processes  of  absorption,  and  the 
individual  thus  becomes  inoculated.  Thus,  germs  of  a  specijie 
kind  become  directly  implanted,  and  by  a  zymotic-like  process 
become  develojxjd  and  iiicreased  in  quantity  or  virulence  till 
symptoms  and  effects  are  produced  characteristic  of  the  specific 
affections;  and  hence  the  name  given  to  this  order  of  diseases. 
No  one  has  better  illustrated  the  pathology  of  these  diseases  than 
Mr.  Paget,  from  whose  lectures  On  Surgical  Pathology  the  follow- 
ing statement  is  given; — 

When  a  morbid  poison  is  inoculated,  it  produces  a  specific 
effect,  lK)th  on  the  tissue  at  the  place  of  insertion  and  on  the  blood, 
as  soon  as  tlie  poison,  or  any  part  of  it,  is  absorbed :  in  qjbher  words, 
it  pr  '  both  a  constitutional  and  a  local  change;  and  in  both 
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these  effects  its  history  must  be  traced.  The  specific  loail  change 
k  best  seen  in  the  implaiiting  of  certfiin  animal  poisons,  such 
as  thofie  of  venomous  serpents  and  iiiE^cti?i,  and  the  results 
most  rapidly  follow  the  implantation  of  such  poisonij.  The 
consequences  of  the  insertion  of  such  poisons  are  peculiar,  and 
constjint  in  their  peculiarities.  The  btte  of  a  bug,  for  example,  is 
folUiwed,  within  less  thau  a  minute,  by  itching  in  the  bitten  part, 
ftnd  very  soon  a  wheal,  or  circumscribed  pale  swelling,  with  a 
nearly  level  surface  and  a  circumscribed  border,  gradually  rises 
and  extendB  in  the  skin.  The  swelling  m  pmduced  by  ^jedema  of 
a  small  portion  of  tl»e  cutis  at  and  round  the  bite.  As  the  itch- 
ing subsides,  the  pale  swelling  becomes  less  defined,  and  the  more 
-^general  vascular  swelling  of  the  sun*ounding  and  adjacent  tissues 
Bgradually  eneroaehes  on  the  primary  swelling  at  the  bitten  spot 
In  about  twenty-four  hours  a  papule  or  some  fonn  of  secondary 
indamniation  appears,  with  renewed  itching  at  the  site  of  the 
puncture.  This,  Uio,  in  the  case  of  the  bug- bite,  gradually  sub- 
sides. The  primary  sw^elling  here  described  illustrates  the  imme- 
diate effects  of  the  morbid  poison  on  the  tissue  at  and  round  the 
seat  of  inoculation;  and  within  the  area  of  such  a  swelling  the 
tissues  are,  by  the  direct  contact  or  intluence  of  the  venom,  altered 
in  their  nutritive  relation  to  the  blood  Sucli  specific  alfcemtions 
of  the  tissues  at  the  seat  of  inoculation  occurs  with  the  syphilitic, 
the  vaccine,  and  such -like  virus;  but  the  direct  Influence  is  most 
rapidly  Bbown  in  the  effects  of  the  bites  of  the  viper,  the 
mttlesnakc,  and  the  cohra  de  vapello.  In  such  cases,  sloughing  of 
the  areolar  tissue  is  established  immediately  after  the  bite.  The 
poison  seems  to  operate  at  once  on  the  tissue,  neither  in  the 
direction  of  the  nen^es,  nor  of  the  absorbents,  nor  of  tlie  blood- 
vessels; but  the  slough  tbrms  at  the  puncture,  as  if  the  venom 
had  completely  and  at  once  killed  the  tissue  (Brodie,  Paget)* 

A  secondary  inflammation  soon  appeal"^  at  the  bitten  or  punc- 
tured part;  and  the  occurrence  of  this  new  inflammation  may  be 
ascribed  in  some  measure  to  an  influence  exercised  by  the  virus 
on  the  blood;  and  it  proves  that  the  part  does  not  return  to 
health  although  the  first  effects  of  the  inoculation  may  subside* 
It  proves  that  some  material  of  the  virus  remains,  or  that  the 
effects  it  has  already  produced  uj>on  the  tissues  at  the  injured 
part  alter  their  relations  to  the  blocMl,  anrl  render  the  part  prone 
to  specific  disease.    These  specific  effects  upon  the  part   may 
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remain  locally  quiescent  for  a  considerable  length  of  time — d 
all  that  period  of  latency  or  incubation  which  intervenes  between 
the  inoculation  and  the  appeamnce  of  the  specific  dif^ease.  But 
during  all  this  interval — dni'ing  all  this  period  of  incubation^Uie 
tissues  at  the  site  of  iuocitlation  are  constantly  changing;  »ni 
the  virus  itself,  like  all  organic  matter,  is  probably  in  cm 
process  of  tmnsfonnation  till  the  zyvioaw  is  completo,  and 
8peetfio  disease  is  ftdly  developed  and  expressed  by  various 
stitutional  phenomena. 

Tlie  ehanges  which  the  absorljed  virus  undergoes  in  th^  U 
and  infected  body  are, — (1.)  Increase;   (2.)  Transformation;  (8.) 
Combination ;  and  (4.)  Separation  or  excretion. 

The  increase  of  the  virus  is  shown  in  such  inoculable  dusenm 
vaccinia,  glanders^  nualig^uiiii  pustule,  syphilis.  In  all  of  tin 
diseases  the  inoculation  of  the  minutest  portion  of  vims  Is  follow 
by  the  formation  of  one  or  moi^c  vesicular  struetnres,  coutaiiui 
fluid  from  which  virus,  similarly  and  equally  potent,  is  prodoc^Kl 
in  millioh-fold  quantity.  Thus  the  virus  of  any  contagious  db^ 
ease  developed  in  an  infected  person  may  render  his  exhakfc-tti 
capable  of  simihirly  affei^ting  thousands  of  other  people.  And 
is  probably  among  azotized  materials  chicily  that  raorl>id  \mi^\ 
whether  of  animal  origin  or  of  disease,  find  the  means  of  tb 
increase  (Cabpekter,  Paget,  Smox). 

Tlie  tTaiisfomudimv  of  the  virus  is  indicated  by  the  succeim^ 
phenomena  which  supervene  durhig  the  continuous  couise  <^f  i 
specific  dkease.     For  example,  syphilis  is  foHnwed  by  a  aerie*  <i 
secondary  and  tertiary  phenomona,  which  follow^  on  the  whole, 
uniform  course  in  a  gieat  variety  of  patients;  so  that  these 
syphilitic  phenomena  may  be  attributed  to  the  tnms/m 
of  the  morbid  poison ;  while  the  irregularities  of  the  phcntimei 
may  be  ascribed   to   constitutional  fyeculiauties  of  the  patiei 
either  natural  or  acquiit»d  from  treatment     Thus  there  are  jierifl 
i>f  inculmtion,  of  development,  of  maturity,  and  of  degeueratii 
in  the  material  of  the  vims ;  and  the  various  phenomena  wbw 
LHinstitute  the  a^iptoms  and  prcdromata  of  the  disease  c^" 
apond  to  such  periods  of  transformation ;  while  the  incni^a^i^ 
disturbance   of  the  ganeral    health  probably  implies  tlmt  tl 
morbid  poison  is  increiising  while  it  is  being  transloiined^ — that 
grows  or  multiplies  witli  its  development 

The  ccmibinutioii  of  a  morbid  poison  with  some  normal  niatiw' 
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of  the  blcMJcl  is  indicated  by  the  circumstance,  that  when  tlie  same 
specific  disease,  praduced  hy  tlic  iDoculation  of  the  same  matter, 
affects  many  pei-^ons^  tlie  disease  set  up  in  each  of  them  may 
present  diflereiit  i>eculiar  foatui^s.  The  disease  may  have  some 
peculiar  and  varied  methods  of  expressing  its  development  iu 
different  persona — "'perscnml  peculiaTities,'*  as  Mi\  Paget  calls 
them,  and  which  lie  considers  due  in  some  measure  to  the  com- 
hination  of  the  virus  with  one  or  more  of  those  normal  materials 
of  the  blood  which  liave  in  each  person  a  peculiar  or  pei-sonal 
character.  By  such  combinations  the  following  characters  of 
specific  diseaaes  may  be  explained,  namely, — (1.)  Changes  in  the 
disease  by  trana mission  from  one  person  to  another;  (2.)  Some 
varieties  of  syphilitic  soix%  and  varieties  of  their  consequences  in 
different  peraons  inoculated  from  the  same  source ;  (3.)  The 
change  in  tlie  forms  of  secondary  syphilis  in  tmnsmission  from 
parent  to  offspring. 

The  sepitratioii  or  eaici^dimi  of  the  virus  may  be  accomplished 
in  many  different  ways^  and  may  be  regarded  as  the  final  purpose 
of  the  morbid  process.  It  is  evident  in  the  inoculable  products 
of  some  vesicles  and  pustules. 

In  all  of  these  entketic  diseases  the  immediate  or  the  ultimate 
effect  of  the  poison  is  to  induce  deterioration  of  the  blood,  and  at 
the  same  time  the  poison  seems  to  multiply  itself,  or  to  increase 
in  power  by  some  mode  not  quite  well  understood,  and  whieh  has 
been  likened  to  the  ztfmotic  action  which  is  known  to  take  place 
in  fenuentation.  The  process  by  which  the  poison  is  multiplied, 
or  by  which  its  virulence  or  strength  is  increased,  varies  much  as 
to  the  time  requii-ed  for  its  completion. 

S'mie  of  the  more  intense  and  vii-ulent  poisons,  such  as  that 
of  the  most  venomous  serpents,  produce  their  deleterious  and 
perliaps  fatal  effects  in  as  short  a  time  as  it  takes  the  blood  to 
complete  a  circuktion.  The  change  in  the  bloi>d  at  once  vmn- 
mencea,  and  death  rapidly  folio ws»  This  sometimes  happens 
with  some  forms  of  the  cafMveric  2^o{son,  as  that  which  results 
from  wounds  received  in  the  dis^jection  of  vii-ulent  cases  of 
puerperal  fever. 

Other  poisons  do  not  exert  their  pernicious  influence  tLLl  after  a 
tardy  process  of  incubation,  the  time  of  which  is  not  constmtj  as 
in  hydrophobia. 

In  a  third  class  of  poisons  which  produce  diseases  belonging  to 
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this  order,  a  double  process  of  the  zymotic-like  actioa  aaenw 

take  place  before  tlie  full  effects  wliich  the  poim>n  is  capable 
producing  are  completed     The  syphilitic  poison  is  an  example  i 
thi&     The  multiplication  of  this  venereal  pobon,  and  its  effwts 
upon  the  **ystem,  seem  to  become  developed  during  the  exbten^ 
of  the  hardening  process  which  surrounds  the  in/eetinff  veiiene! 
80Pe, 

This  is  the  first  zymotic-like  process,  and  is  attended  with  a 
local  papule,  and  perhaps  an  ulcer.      From  this  local  sore  the 
system  l>ecomes  contaminated;  and  in  the  blood  a  second  process 
(of  zymosis?)  appears  to  be  completed,  by  which  the  original  poistj 
becomes  intensified,  its  pornicions  influence  more  coni[>!ete,  an 
its  specific  seuondary  aud  tertiary  effects  are  then  fully  develtip* 

Many  of  the  diseases  implanted  by  s|*ecific  poisons  claim 
atteotion  rather  of  the  surgeon  than  the  physician,  and  therefin 
they  may  be  considered  as  not  properly  coming  within  the  scti] 
of  this  text-book  of  medicine.     But  for  the  sake  of  the  patholt*- 
gical  doctrines  they  illustnite;   also,  because  of  the  importftiio^ 
of  their  effects  upon  the  system,  and  in  relation  to  other 
some  of  them  will  be  considered  here* 


is 
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CHAPTER    VIL 


DETAILED  DESCRIPTION  OF   THE   ESTHETIC  ORDER  OW 

DISEASES* 


HYDR0PH0BIA-i?a6»M. 

BelmtioiL — A  dwmm  peculuir  to  animah  of  the  canine 
/di7ie  tificfi,  the  sptcifie  poimn  of  which,  being  implanted  6y  Mfl 
in  maft^  or  hi  other  animals,  prodwees  a  eimilar  mutlady,  3*1 
saliva  or  scmrtioii  imuing  from  the  mmith  of  fhr  di^a^d 
'iubid  animal  conveys  the  poiso7i  ivhich  inoctdatm  ntbi^s,  eilhi 
through  a  ivound  or  fhrough  a  thin  epidennis  tvithout  afmmitit 
The  period  of  incuhatimi  of  the  poison  after  iriocalMion 
fmm  fi/ur  to  siM^n  weeks,  or  even  longer,  before  tits 

becomes  dsvehjmk     The  disease  is  characterized  by  iiemm\ 

drictimi  about  tifi^  tfiroat,  spasmodic  adlcm  of  the  diapkrc^m^md 
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distresa  at  the  epigastrium:  all  of  which  are  aggravated  or  brought 
about  by  attempts  to  take  fluid,  or  by  the  least  breath  or  current 
of  air  on  the  surface  of  Hie  body,  which  produces,  in  the  first 
instance,  an  effect  resembling  that  produced  upon  stepping  inio  a 
cold  bath  Tenacious  and  clammy  saliva  issues  from  the  mouth 
Paroxysms  of  phrenzy,  or  of  uncontrollable  impulsive  violence 
(rabidity),  supervene.  The  duration  of  the  disease  varies  from 
three  to  six  or  seven  days,  tli£  greater  number  of  cases  terminat- 
ing in  deatli  on  the  second  and  fouHh  days  from  tfie  accession  of 
symptoms.    Death  is  generally  sudden,  and  often  unexpected. 

Pathology  and  Sjrmptoins. — The  saliva  of  the  dog  or  other  animal 
labouring  under  rabies  is  either  the  virus,  or  contains  (as  any 
menstruum  would)  the  poisonous  principle,  which  by  inoculation 
produces  hydrophobia  in  the  human  body.  The  disease  is  so 
named,  not  because  there  is  any  dread  of  water,  but  because  in 
man  the  most  prominent  symptom  is  an  inability  to  swallow,  or  to 
attempt  to  swallow,  any  fluid,  on  account  of  the  extreme  spasms 
which  the  attempt  produces.  The  experiments  of  Hartwig  have 
proved  that  the  poison  is  of  a  definite  character,  that  it  may 
impregnate  various  substances,  and  that  it  retains  its  activity  for 
a  long  period. 

Two  points  in  the  pathology  of  rabies  are  peculiar — namely, 
first,  that  a  long  period  of  latency  exists  in  the  human  .subject ; 
and,  second,  that  inoculation  is  not  always  followed  by  the 
development  of  the  specific  disease. 

With  regard  to  the  first  of  these  peculiarities,  it  is  to  be  noticed 
that,  although  in  some  cases  pain  has  been  felt  in  tlie  cicatrix  a 
considerable  time  after  the  accident,  and  in  a  few  a  slight  fever  or 
a  rapid  pulse  has  been  remarked  to  continue  from  the  receipt  of 
the  injury  to  the  outbreak  of  the  malady,  still  the  symptoms  of 
the  disease  in  man  seldom  show  themselves  sooner  than  the 
fortieth  day  after  inoculation,  and  rarely  after  two  years.  A 
matured  zymosis  seems  essential  to  the  production  of  the  full 
influence  of  the  poison,  and  it  may  be  that  a  double  zymosis  takes 
place,  as  in  the  case  of  the  venereal  virus,  first  in  the  part  and 
afterwards  in  the  system  (Miller),  the  result  of  which  is  either 
to  multiply  the  poison  or  to  increase  its  virulence. 

Undoubted  instances  are,  however,  on  record  in  which  the 
characteristic  symptoms  appeared  as  early  as  the  twelfth  day 
(Sidey),  and  on  the  eighth  day  (Troilliet),  who  even  quotes 
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instances  of  their  occurrence  as  early  as  the  day  following  the 
injury.  The  duration  of  the  period  of  incubation,  however,  is 
sometimes  of  extreme  duration.  It  has  been  satififactorily 
proved  to  extend  over  five  and  a  half,  six,  or  even  nine  months 
(Bergeron,  Brandreth)  ;  and  there  is  on  record  a  lai^  body  of 
evidence  in  favour  of  the  opinion  that  the  incubation  stage  ci 
hydrophobia  may  be  prolonged  not  only  over  a  series  of  months, 
but  also  of  one  year  at  least.  An  analysb  of  sixty  authentic 
observations  l)y  Romberg  has  shown  that  the  shortest  interval 
between  the  introduction  of  the  poison  and  the  appearance  of  the 
disease  is  fifteen  days,  the  longest  from  seven  to  nine  months,  and 
that  the  average  period  is  from  four  to  seven  weeks.  The  in- 
([uiries  of  Drs.  Hamilton  and  Hunter  give  to  the  majority  of  cases 
a  |>eriod  of  incubation  from  ihirty  to  fifty-nine  days.  In  the 
Tiyxnm^cfiona  of  the  Vienna  Medkal  Association  a  case  is 
recorded  of  a  period  of  incubation  extending  over  two  yeara 
(Hassinger)  ;  but  this  is  discredited  lK)th  by  the  elder  and  younger 
Ourlt,  of  Berlin,  whose  experience  in  veterinary  pathology  has  been 
very  extensive.  In  all  such  extremely  long  cases  the  question  may 
bo  asked,  whether  the  disease  has  been  actually  inoculated  at  a 
l)eriod  so  far  back,  or  has  there  occun*ed  a  re-inoculation  at  some 
intervening  period  ?  It  is  known  that  the  dog  in  the  early  stage 
of  the  disease  luus  a  disposition  to  lick  the  hands,  face,  or  other 
exposed  parts  of  j)ei'S()ns,  and  especially  of  those  with  whom  it 
is  familiar;  and  there  are  cases  on  record  where  the  disease  has 
been  inij)lanted  in  this  way.  Mr.  Lawrence  mentions  the  follow- 
ing : — "  A  lady  had  a  French  poodle,  of  which  she  was  very  fond, 
and  which  she  was  in  the  habit  of  allowing  to  lick  her  fece. 
She  had  a  small  i)iniple  on  her  chin,  of  which  she  had  rubbed 
otf  the  top ;  and,  allowing  the  dog  to  indulge  in  his  usual 
cares.ses,  he  licked  this  pimple,  of  which  the  surface  was  exposed 
Thus  she  acc^uired  hydrophobia,  of  wliich  she  died."  While  this 
example  teaches  us  that  hydrophobia  may  lie  imphinted  without 
a  bite  being  inflicted,  in  this  almost  unconscious  manner,  it  ought 
to  deter  us  from  permitting  .such  indulgences  to  a  dog.  The 
greatest  anxiety  and  misery  have  frequently  been  experienced 
lor  many  months  by  those  who  have  iKjen  thus  imprudent,  owing 
the  circumstance  of  nibies  having  subsequently  api>eared  in  the 
imal  so  indulged  (Copland).  There  are  instances,  however, 
x)rded  of  very  long  periods  of  incubation  after  a  bite,  where 
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subsequent  inoculation,  independent  of  a  bite,  could  not  have 
taken  place.  For  example,  there  is  a  case  published  by  Mr.  Hale 
Thomson  in  vol.  i.  of  the  Lancet  The  subject  of  it,  a  lad  aged 
eighteen,  had  been  twenty-five  months  in  dose  confinement  in 
prison,  and  during  that  time  had  never  been  exposed  to  the  bite 
of  any  animal.  He  had  been  bitten  severely  by  a  dog  seven 
years  before  in  the  right  hip,  and  the  scar  still  remained. 
During  the  whole  period  he  was  under  observation  he  was  sullen, 
gloomy,  and  reserved,  and  was  never  known  to  look  the  person  in 
the  face  to  whom  he  spoke.  Death  occurred  after  a  three  days' 
illness,  during  which  "the  most  decided  symptoms  of  hydrophobia 
were  manifested."  On  the  15th  of  May,  1854,  a  case  was  ad- 
mitted into  Guy's  Hospital,  under  the  care  of  Dr.  Hughes,  in 
which  hydrophobia  appeared  to  have  been  developed  five  years 
after  the  bite  {Med,  Times,  1854). 

Such  observations  render  it  extremely  probable  that  the  period 
of  incubation  of  the  specific  poison  of  hydrophobia  is  indefinite; 
and  the  circumstances  which,  in  man  especially,  seem  to  shorten 
the  duration  of  this  period,  or  prolong  it,  are  in  a  great  measure 
quite  imknown.  There  are  some  other  circumstances  which  seem 
to  show  that  during  the  long  interval  of  apparent  latency  the 
quantity  or  the  virulence  of  the  implanted  poison  seems  to  in* 
crease,  locally  at  least,  if  not  also  more  extensively  in  the  system. 

First,  In  some  instances  there  are  evidences  of  a  slow  and 
silent  change  going  on  in  the  constitution,  indicated  by  sallow 
looks,  sunken  eyes,  a  pulse  somewhat  accelerated,  more  easily 
excited  and  weaker,  combined  with  symptoms  of  general  debility 
(Copland). 

Second,  The  observations  of  Dr.  Marochetti,  who  visited  the 
Ukraine  in  1820,  and  who  maintained  that  in  that  country 
characteristic  pustules  were  observed  to  form  beneath  the  tongue, 
near  the  orifices  of  the  submaxillary  glands,  between  the  third 
and  ninth  day  after  the  infliction  of  the  bite.  This  observation 
was  confirmed  by  M.  Magistel,  at  Boulay,  in  France,  in  1822,  who 
noticed  that  the  pustules  formed  from  the  sixth  till  the  thirty- 
second  day.  He  observed  two  forms  of  pustules,  a  crystalline 
and  an  opaque,  the  latter  of  which,  when  opened,  left  a  small 
ulcerated  cavity.  They  were  situated  on  the  sides  of  the  frcenum 
lingu<JB,  and  on  the  lateral  parts  of  the  inferior  siuface  of  the 
tongue. 
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Third,  Changes  which  take  place  in  the  cicatrix  before  the 
ilovelopment  of  characteristic  symptoms,  indicate  that  the  im- 
planted p<jis()n  there  undergoes  some  process,  the  nature  of  wluch 
is  as  yet  not  known\ 

After  the  local  inculwition  of  the  poison  is  complete,  its  specific 
action  ap|>carH  to  l)e  exercised  upon  the  medulla  oldonffata  and 
the  eighth  pair  of  nerves,  and  subsequently  lesions  of  the  stmc- 
tures  supplicil  by  the  branches  of  the  eightli  pair.  The  action  of 
the  iK)ison  appears,  in  the  first  instance,  to  be  made  distinctlj 
manifest  by  the  (esophageal  branch  of  the  eighth  pair,  producing 
that  derangement  of  function  which  gives  rise  to  the  charac- 
teristic symptom  of  the  discjise,  or  to  the  extreme  difficulty  of 
swallowing,  es{)ccially  of  fluids;  while  the  spaisniodic  catching 
of  the  breath,  conse<|uent  even  on  touching  the  lips  with  any 
li<|uid,  pn>ves  that  tlie  recurrent  ner\'e  is  ecjually  aflTected.  Subse- 
quently the  eye  and  ear  l»ecome  disti-essed  by  every  n»y  of  light 
or  im|)ulse  of  sound,  an<l  likewise  the  sense  of  touch  is  most 
painfully  excit4Ml  on  the  slightest  breath  of  air  passing  over  the 
surface  of  the  ImmIv,  all  of  which  distinctly  show  that  the  central 
and  s])inal  n*.Tvt»s  nnist  l>e  functionally  affected.  In  a  still  more 
advanct^l  stage  the  suspicion,  the  irritability,  the  violence,  and, 
generally,  the  outm;:<»ous  and  uncontrollable  derangement  of  mind 
which  oi\eu  S4»izes  the  patient,  bringing  on  epilepsy  and  convul- 
sions, sliow  tliat  the  brain  itself  is  like^nse  a  principal  seat  of 
the  action  of  this  U'rrible  poison,  esj)ecially  the  region  of  the 
medulla  Momjnta.  Tlie  effects  of  the  hydrophobic  poison  are 
oft4*n  so  violent  in  the  first  instance  as  to  cause  the  early  death 
of  the  patient :  and  the  lK)dies  of  many  persons  having  been 
examined  who  had  so  die<l,  not  a  trace  of  inflammation  or  other 
morbid  j»lienomena  were  discovered.  More  commonly,  however, 
some  structural  alterations  have  Ijeen  foun<l,  limited  to  slight 
inflammation  of  the  brain,  the  spinal  cord,  or  of  their  membranes, 
and  of  the  lungs,  stt»mar'h,  or  structures  supplied  by  the  eighth 
;><//•  of  nerves.  Still,  the  brain,  the  lungs,  or  the  stomach,  may 
U*  cither  s<»f»,irately  or  conjointly  affecttMi — phenomena  in  no 
dci^?e  dissimilar  to  what  have  lK.»en  obsened  in  whooping-cough, 
where  the  |K>isi.»n  seems  to  act  chiefly  on  the  vagus  nerve. 

Tlie  organic  lesions  which  have  been  found  after  death  in  cases 
of  h^'dntphubia  are  as  follow: — 

When  the  membranes  of  the  brain  have  been  found  diseased. 
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the  appearances  have  heen,  great  congestion,  especially  of  the 
pleosus  choTvides,  also  effusion  of  serum,  sometimes  muddy,  into  the 
arachnoid  cavity,  and  into  the  ventriclea  In  an  interesting  case 
recorded  by  Dr.  R.  W.  Cunningham,  of  Her  Majesty's  4th  Bengal 
Europeans,  the  layers  of  the  arachnoid  were  found  adherent  in 
many  places,  especially  along  both  sides  of  the  longitudinal  sinus. 
The  adhesions  were  quite  soft  and  recent,  and  flakes  of  coagulated 
fibrine  floated  in  the  fluid.  The  brain  has,  in  some  very  few 
cases,  been  supposed  to  be  harder  or  softer  than  usual,  and  to 
have  more  bloody  points  than  in  health.  There  has  been  no 
lesion  noticed,  however,  that  could  be  directly  connected  with 
the  malady.  Changes  in  the  medulla  oblongata  and  the  spinal 
cord  have  not  yet  received  sufficient  attention.  In  the  case  just 
referred  to,  related  by  Dr.  Cunningham,  there  was  a  reddish  spot 
in  the  substance  of  the  pons  varolii,  having  the  appearance  of 
inflammatory  softening.  On  the  lower  surface  of  the  medulla 
chJxmgaiay  at  the  origin  of  the  seventh,  eighth,  and  ni/nih  pair  of 
nerves,  the  membranes  were  highly  vascular,  thickened,  softened, 
and  matted  together;  but  the  substance  of  the  nerves  at  their 
exit,  and  of  the  medulla,  seemed  normal.  There  are  strong 
reasons  for  believing  that  changes  actually  exist  in  these  parts, 
which  escape  the  detection  of  our  unaided  senses,  but  which  the 
specific  gravity  test,  combined  with  microscopic  examination, 
may  yet  demonstrate.  The  mucous  membrane  of  the  pharynx 
and  oesophagus  have  been  seen  either  greatly  congested 
or  diffusely  inflamed,  as  also  that  of  the  stomach,  and  of  the 
trachea  and  bronchia.  The  latter  have  been  found  covered  with 
a  considerable  quantity  of  frothy  mucus,  while  the  pulmonary 
tissue  has  shown  marks  of  inflammation,  though  more  commonly 
only  of  great  congestion.  The  salivary  glands  have  likewise 
occasionally  been  observed  increased  in  size,  and  vascular.  In 
a  case  of  hydrophobia  which  I  had  an  opportunity  of  dissecting 
at  Renfrew,  near  Glasgow,  the  most  prominent  morbid  change  was 
visible  in  the  greatly  increased  vascularity  of  the  lungs,  and  of  the 
mucous  membrane  of  the  back  part  of  the  mouth,  pharynx,  and 
larynx,  as  far  as  the  vocal  cords.  The  whole  of  these  parts  were 
covered  by  a  tenacious  frothy  mucus,  tinged  with  blood.  The 
glands  surrounding  the  papillse  over  the  back  part  of  the  tongue 
were  very  much  enlarged,  not  unlike  what  I  have  observed  in 
severe  cases  of  cholera.     So  also  were  the  submucous  glands  of  the 
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pljarynx^  the  cpigloUis,  and  the  kryox,  even  in  its  cavity, 
of  tljoso  beneath  the  tongue.     Inflammntory"  appearances  in  tl 
partt^  have  been  olisei-ved  by  Morgagni,  Eubiogton,  Watt,  P< 
TrciiUiet,  Coplanfl,  and  otliers. 

Symptomfi. — Tlie  wound  inflicted  by  the  bite,  whether  negl 
or  dit'ssed,  generally  heals  tip  kindly,  leaving  a  eicatri:x,  and 
a  time  the  patient  usually  suffem  no  other  demngement  of  h 
than  the  depression  of  spirits  which  bis  apprehensions  are 
lated  to  excite.      A  few  weeks  or  a  few  months  having  ela| 
the  latency  of  the  poison  terminates,  and  the  disease  is  foi 
The  course  of  the  nftectioa  is  usually  divided  into  three  si 
tbo   fii^t  stage   comprising    the    symptoms    whieh    precade  iW 
difficulty  of  swallowing;  the  second  commences  with  the  diffii 
of  swallowing,  and  terminates  with  the  overthrow  of  the  mil 
the  last  stiige  embraces  all  the  concluding  phenomena. 

The  first  stage  commences  in  a  few  instances  by  the  patii 
attention  being  aroused  by  a  numbness  extending  towards 
sensorium  firom  the  injured  part  (which,  if  an  extii'mity, 
become  tremulous);  or  pain  is  felt  in  the  cicatrix,  someti 
severe  and  sometimes  trifling,  and  which  shoctt^  up  the  In 
limb,  following  in  general  the  course  of  the  nerve  toward* 
trunk.     It  shoots  as  if  towaixls  the  heart,  but  there  is  no  eviil 
of  lymphatic  absorption.     Pain,  however,  is  by  no  means  com! 
and  is  for  the  most  part  absent     In  the  latter  case,  the 
symptom  is  chilliness,  with  headache,  or  a  slight  attack  of  fe 
and  the  patient  is  more  excited  or  depressed  than  usual    Thca** 
premonitory  warnings  last  but  a  few  bouts,  or  at  mo»t  a 
days;  when  the  faUd  but  charactei-istio  symptom,  **the  diffi< 
and  dread  of  swallowing** — a  ejTnptom  which  distingukhes 
malady   from   all   others — appears,   and   the    hydrophobic  a1 
commencea 

The  second  or  hydrophohic  stage  is  ushenjd  in  with  a  gfea* 
difficulty,  if  not  an  utter  impossibility,  of  swallowing  any  liqui^l— 
a  symptom  which  generally  comes  on  suddenly;  and  such  hottiW** 
sei^ations  accompany  the  effort,  that  whatever  afterwords  eTfiH 
recalls  the  idea  of  a  fluid  excites  violent  agitation  and  ave 
Some  patients  who  have  been  able  to  give  some  aooount  of  tin 
selves,  describe  the  hythrophobic  sensation  as  a  rising  of 
stomach,  which  obstructs  the  passage;  others  as  ft  feeling 
suffocation,  or  a  sense  of  choking,  which  renders  every  attimpl 
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K  liquids  over  the  root  of  the  tongue  not  only  impossible,  but 
Hch  excites  convulsive  action  in  the  muscles  of  the  larynx, 
arynx,  and  abdomen.  In  this  stat^,  says  Dr.  John  Hunter, 
he  patient  finds  some  relief  from  runniDg  or  walking,  which 
>ws  that  the  lungs  are  not  yet  the  seat  of  any  great  oppression.** 
The  hydrophobia,  or  inability  to  swallow  fluids,  is  shortly 
^mpanied  by  an  increased  flow  of  saliva,  temied  the  **  hydro- 
obie  slaver/'  This  secretion,  as  the  diseasse  advances,  is  not 
ly  copious  but  viscid,  so  that  it  adheres  to  the  throat,  and 
ises  incessant  spitting,  and  the  quantity  expectomted  may  be 
ten  as  the  measure  of  the  violence  of  the  disease.  By  some 
s  increased  flow  of  saliva  is  considered  as  an  effort  of  the 
item  to  eliminate  the  poison  through  these  excretory  glands; 
i,  therefore,  mercury  in  large  doses,  to  promote  salivation,  has 
in  recommended  to  promote  elimination  in  this  way,  and 
reduce    the    extreme    excitability   of   the    nervous    system 

rhe  aversion  to  fluids  is  no  sooner  established  than  another 
ies  of  symptoms  of  dreatiful  severity,  or  a  highly  exalted  state 
every  corporeal  sense,  la  added  Indeed,  it  is  hardly  possible  to 
Met  the  sufferings  of  the  patient  from  this  cause;  for  not  only 
m  he  slirink  at  the  slightest  breath  that  blows  over  him,  but 
I  paasa^  of  a  fly,  the  motion  of  the  bed-curtain,  or  aoy 
;empt  to  touch  him,  produces  indescribable  agony,  almost 
lounting  to  convidsions.  Dr.  EUiotsou  states  that  the  effect 
oduced  by  these  causes  very  much  resembles  that  produced 
>oii  stepping  into  a  cold  bath.  The  sense  of  sight  is  no  less  a 
urce  of  terror  than  that  of  touch,  for  the  approiu^h  of  a  candle, 
le  reflection  from  a  rainxir  or  other  polished  surftice,  occasions 
le  same  distressing  effect  The  hearing  is  as  strongly  affected 
the  other  senses,  so  that  the  least  noise,  and  especially  that 
pouring  out  fluids,  throws  him  into  a  feaj-fiil  paroxysm. 
ft  attendant  who  sat  up  with  a  hydrophobic  boy  made  water 
ithin  his  hearing,  which  threw  the  suflerer  into  a  most  violent 
itation.  The  degree  to  which  this  painful  state  of  the  senses 
rives  may  be  understood  when  it  is  stated  that  Majendie  records 
e  oase  of  a  deaf  and  dumb  child  who  heard  distuietly  in  this 
*ge  of  the  disease.  The  j>atient,  thus  incessantly  harassed  and 
nned  by  every  circumstance  around  him,  becomes  peevish  and 
ritahle,  and  at  length  sees  his  family,  relations,  and  strangers. 
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with  feelings  of  dislike  and  aversion,  and  Rometimes  appareiit 
with  horror. 

The  third  stage  commences  by  the  cerebral  functions  becomii 
disturbed,  tlie  mind  iKiing  either  filled  with  dreadful  apprebe 
sions,  or  lieing  so  completely  overthrown  that  paroxysm? 
uncontrollable  impulsive  violence  follow.  A  rabid  impulse  ovi 
takes  the  ivitient  to  tear  in  pieces  who  and  whatever  opposes  hi 
This  rabiil  imjmlse  greatly  distresses  him;  and  it  is  often  strongs 
against  tho.se  t4»  whom  he  is  most  attached,  although  he  stnigg 
to  suppress  it.  In  this  stage  horror  is  strongly  depic-te<l  on  t 
countenan(^^  every  symptom  is  aggravated,  the  saliva  grows  tbi 
and  ropy,  while  the  i>oor  sufferer,  not  daring  to  make  the  slights 
attempt  to  swallow,  .spits  it  out  inces.santly,  oftentimes  with  fi 
quent  retohiiipj  and  vomiting.  In  this  state  he  .sometimes  tur 
black  in  tht-  face,  tailing  into  convulsions,  in  which  he  expires; « 
exhausted  by  his  great  efforts,  a  sudden  calm  en.sues,  and,  a.s 
natnn?  g:ivi.'  up  tin*  stnigjrl*',  he  tlies  without  a  jfroan. 

Remote  Cansei — Hvilrophnbia  originates  in  animals  of  the  canii 
anil  tVIin*:'  ra<.v>.  as  the  dog,  the  fox.  the  wolf,  the  jackall,  andti 
cat,  as  a  >]"»ritic  intx'ulable  di.sea.<e.  but  from  what  peculiar  s^mit 
is  alti»i^.t!.»r  un'lttormined.  It  is  prol>abh'  at  all  times  to 
ivrtain  txt*iit  tiiilfmic.  and  occa.sionally  epidemic  among  thr 
aii:m:i!>.  It  has  Ui  ii  snj»po>ed  that  it  is  excited  in  them  by  ll 
CTt-a:  ?.';u  "f  thf  di  ;:-lay>,  «»r  by  the  astv^  i-eiu^ns;  but  TroiUi 
h:i.N  •'::.  wn  that  oauiiiv  mailiu  >'-  invup*  with  nearly  equal  fre^jueD' 
in  wiiitrr.  •-prinL'.  >un.nif  r.  and  autumn.  Tlie  jioi'On  Is  in 
{vculiar  t-*  any  ciuntn-.  Ral'i«<  is  found  etpially  in  Eup>p 
Asia,  and  Anuria*:!:  nt-iif.vr  i-*  it  limited  to  climate.  It  prevai 
in  the  tr  ro:i  n-irii'us  of  Caiiaiia.  as  well  as  in  the  East  and  Wei 
Ir*.iit^  Ti.KT  •iitfioullif'i  attending  any  ex]>la nation  of  the  origi 
of  th:<  !•  ivn  are  at  present  n«'t  t*-  be  sunnounted;  but  hy*lrr 
ph  '  i.i  .'...y-  .ri^Tnate-l  in  the  animals  that  have  l»een  mentions 
::.oy  hr«vv  thr  jn.wor  ft  r\pn>lu'i:i::  it  by  tli».ir  bite,  not  only  i 
t.i^'h  .  ::.rr.  but  pn»V<»My  in  all  warm-bh>xlt>«l  animals,  certain); 
ir.  ;il!  •: .lu-stio-atr-l  ar.im.-d-,  as  thr  h»'rse.  the  elephant,  the  sheef 
ih-.'  I'X.  evrn  in  the  Lvmni'-n  fwl.  an-l  in  man.  It  will  K 
ntHvsjiin-  Xk>  :r.r  pr-p^r  univr^tauiling  of  hydn.iphobia  to  give  t 
short  ou:!:'.;t*  .. :'  iho  ^l:^o.^^e  ;is  it  ■>vur^  in  the  •h>g.  so  constaoLlji 

•kX'iatcr!  with  us  in  Jomestio  life,  and  the  principal  source  o\ 

be  disease  in  tLe  human  suljecL 
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The  syroptoms  of  this  formidable  atFection,  as  witnessed  in  the 
dog,  are  some  singular  departure  from  his  ordinary  habii^,  such  a« 
picking  straws  or  small  bits  of  paper  off  the  floor,  and  swallowing 
them ;  licking  the  noses  of  other  dogs,  or  other  cold  Huriaces,  such 
as  stones  or  iron.     Besides  this,  he  is  observed  to  be  moi'e  lonely, 
&hy,  and  irritable;  his  voice  is  so  changed  that  his  bark  would 
not  be  recc^gnized  by  those  who  have  known  his  voice  before; 
and  he  is  less  eager  for  his  food,  or  refuses  it  altogether.     His 
ears  and  his   tail  droop;    his  look   is  suspicions  and  haggard; 
and  sometimes,  from  the  very  commencement,  there  is  a  redness 
and  watering  of  the  eyes.     In  a  short  time  saliva  begins  to  flow 
from  his  mouth,  he  "slavers/*  his   fauces  may  be   seen  to  be 
^mflamed,    and    he    is   feverish.       The    animal,   though    highly 
^ktable   and   easily   provoked,    still   obeys   the    voice   of    his 
master;  and  it  is  remarkable  "  that  the  dread  of  fluids,  and  even 
the  sight  of  them,  so  striking  a  feature  in  man,  is  often  wanting 
in  dogs  and  other  animals,  for  many  dogs  lap  water  during  the 
disease"    (You ATT)*      In  many   dogs   the   sjrmptoms   never  rise 
higher  than  these;  but  in  others  there  is  a  repugnance  to  control, 
and  a  readiness  to  be  aroused  to  extreme  rage  on  the  appearance 
of  a  stick,  whip,  or  other  instrument  of  punish  men  t^  or  on  any 
attempt    at    intimidation,    which    strikingly    characterizes    the 
disease.     In  this  state,  however,  he  seldom  fights  a  determined 
battle^  but  bites  and  iixns  away;  gtill  even  this  mitigated  ii-asci- 
bility  usually  ends  in  indiscriminate  aggression,  till  at  length  he 
die^,  ap[varently  of  convulsions  or  asthenia;  or  from  mere  nervous 
excitement  and  functional  derangement     Majendie  has  inspected 
the  hydrophobic  dog,  and  found  no  chanieteristic  morbid  change. 
In  all  cases,  however,  in  which  the  poison  has  had  time  to  set  up 
its  specific  actions,  the  principal  lesions  of  structure  are  found 
to  be  in  those  parts  supplied  partially  or  entirely  by  the  eighth 
pair  of  nerves.     The  tongue  is  swollen;  the  fauces,  the  salivary 
glands,  and  the  mucous  membrane  at  the  biuik  of  the  larynx 
behind  the  epiglottis,  are  more  or  loss  inflamed.     The  bronchial 
membrane  is  also   occasionally  inflamed,  and  eo  is   the   mucous 
membrane  of  the  stomach,  which  generally  contains  a  stmnge 
mixture  of  straw,  hair,  paper,  hay,  horse-dung,  and  earth,  show- 
ing  the   peculiar  morbid  propensity   of  the  animal;    or,   being 
void   of  those    substances,   it   contains  a  fluid   resembling   the 
deepest-coloured     chocolate.       Such    are    the     symptoms    and 
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phenomena  of  hydrophobia  in  the  dog,  the  chief  source,  perhaps, 
of  this  fEital  malady  to  the  human  race. 

The  susceptibility  of  the  human  subject  to  this  poison  is 
by  no  means  universal,  for  only  ninety-four  persons  are  known 
to  have  died  out  of  one  hundred  and  fifty-three  bitten,  makiog 
the  chances  of  escape  as  thi'ee  to  two  nearly.  It  has  beeo 
thought  this  occasional  immunity  does  not  arise  out  of  any  want 
of  susceptibility  to  the  action  of  the  poison,  but  &om  the  person 
being  bitten  through  his  clothes,  and  the  dog^s  tooth,  conse- 
quently, having  been  wiped  clean  from  all  venom.  Menieres, 
however,  says  he  met  with  seven  cases  in  which  the  dog  must 
have  bitten  tlirough  several  folds,  and  yet  they  all  proved  £ital; 
showing,  as  he  imagines,  the  little  importance  of  dress  as  a 
protection  from  this  malady. 

Neither  age  nor  sex  is  exempted  from  hydrophobia;  but  no 
instance  is  known  of  any  ])erson  being  affected  with  hydrophohui> 
unless  antecedently  bitten  by  a  rabid  animal  capable  of  communi- 
cating the  (liseaise. 

It  is  a  question  of  much  moment  whether  the  saliva  of  a  patient 
labouring  under  liydrophobia  will  or  will  not  communicate  the 
disease.  It  may  be  stated  as  an  undeniable  fact  that,  during  the 
many  years  liydrophobia  has  been  studied,  no  instance  is  known 
of  its  liaving  been  communicated  from  one  human  being  to 
another,  although  many  instances  have  occurred  of  the  atten- 
dants having  been  bitten,  or  otherwise  accidentally  inoculated 
with  the  saliva  of  the  hydrophobic  {)atient.  The  only  circum- 
stance which  makes  this  law  at  all  questionable  is  that  Majendie 
and  Breschet  inoculated  two  dogs  with  saliva  taken  from  a 
diseased  j)atient,  shortly  before  his  death  from  rabies,  and  that 
one  dog  shortly  afterwards  died  of  hydrophobia  Persons  have 
also  been  seized  with  rabies  in  consequence  of  having  wiped  tbeir 
lips  with  napkins  or  cloths,  or  other  articles  which  were  soiled 
with  the  saliva  (Enaux,  Chaussier,  and  Aurellanus). 

Tlie  dog's  tooth  generally  implants  the  poison,  or  at  least  some 
abrasion  ap)>ears  to  be  necessary  either  of  the  cutaneous  or  mucous 
surfaces.  Tlie  ancients  were  aware  of  this,  for  Celsus  observes 
that  the  integrity  of  the  lining  membrane  of  the  mouth  is  neces- 
sary to  the  operation  of  the  Psylli,  whose  office  it  was  to  suck 
the  poison  after  the  bite  of  a  rabid  dog;  and  Dioscorides 
Mslv  '^^    -s  them  first  to  wash  their  mouths  with  afltringent 
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wine,  and  afterwards  to  lubricate  the  cavity  with  oiL  With 
regard  to  dogs,  MejTiiU  observes  that  **  such  of  them  as  have 
been  thought  to  become  affected  merely  by  the  contagion  of  the 
s*ime  kennel  will  generally  be  found,  upon  minute  examination,  to 
exhibit  the  marks  of  bites,  though  concealed  by  the  hair,"  When 
a  scratch  or  other  abmsion  exists,  a  rabid  dog  nxerely  licking  tlie 
part  ia  sufficient  to  implant  the  poison  of  I'abiea 

IHagnosifi, — When  hydrophobia  is  fully  formed  there  is  no 
disease  with  which  it  can  be  confounded;  but  there  are  many 
reported  caseg  in  which  the  imagination  of  a  patient  bitten  by  a 
dog  has  been  so  powerful  as  to  induce  symptoms  resembling  the 
disease.  In  hygteria  the  difficulty  of  swallowing  exists,  but  no 
other  sjTiiptom.  Tetanus  h  the  disease  with  which  rabies  is  most 
apt  to  be  confounded ;  yet  the  diflerences  are  sufficiently  marked. 
The  spasm  of  the  muscles  is  more  continued  in  tetanus ;  less 
remitting,  aud  never  intermitting.  The  jaw  is  usually  much  in 
motion  in  hydrophobia,  in  frequent  attempts  to  clear  the  mouth 
and  throat  fi-nm  the  peculiar  tenaeious  mucus  ;  in  tetanus  it  is 
fixed.  Tetanus  is  rarely  attended  with  aversion  to  liquids ;  on 
the  contrary,  the  bjith  is  grateful ;  nor  are  the  tetanic  paroxysms 
increased  by  the  sight,  hearing,  or  touch  of  fluids.  Also,  tetanus 
makes  its  accession  usually  at  a  much  earlier  period  after  inflic- 
tion of  the  injurj\  Physiologically,  while  tetanus  is  a  disease  of 
the  true  spinal  system,  hydrophobia  involves  the  brain  also,  aa 
evinced  by  the  disorder  of  intellectual  function  and  special  sense, 
even  early  in  the  disease.  Further,  the  two  diseases  differ  greatly 
in  their  mode  of  induction*  Tetanus,  in  the  traumatic  cases,  is 
caused  by  irritation  of  a  nerve,  and  by  diseaae  of  the  spinal 
nmiTow  in    those    w^iich  are  idiopathic.      Hydrophobia  is  the 

suit  of  a  specific  poison  introduced  into  the  circulation,  and 
'thence  affecting  the  nervous  system  as  a  poison  would  (MrLLEE). 
While  in  tetanus  the  stimulus  which  excites  the  paroxysms 
operates  through  the  tnie  spinal  cord,  in  hydrophobia  it  is 
often  conducted  from  the  ganglia  of  Rpecial  sense,  or  even  from 
the  brain,  so  that  the  sight  or  sound  of  fluids,  or  even  the  idea 
of  them,  occasions,  equally  with  their  contact,  or  with  that  of  a 
current  of  air,  the  most  distressing  convulsions**  (Cabpekter), 

Prognosis.— There  are  few  instances  of  any  patient  or  animal 
stiffering  from  this  disease  ha™g  recovered. 

Treatment — ^As  there  are  but  very  few  authenticated  cases  of 
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recovery  from  hydrophobia,  so  there  are  few  instances  of  any 
mitigation  of  the  symptoms  by  the  use  of  medicinew  All  that 
remains  is  to  mention  the  most  leading  experiments  that  have 
been  made,  i^ith  the  hope  that,  as  they  have  not  been  suoeeaBfdl, 
they  may  not  be  wantonlj'  repeated. 

Dr.  Hamilton  gives  twenty-one  cases,  and  adds — ^"many 
hundreds  more  are  on  record,"  in  which  venesection  has  been 
unsuccessful,  though  frequent  and  copious.  Opium  has  been 
given  by  Dr.  Babington,  to  the  enormous  amount  of  180 
grains  of  solid  opium  in  eleven  hours,  without  the  slightest 
narcotic  effect,  or  the  slightest  mitigation  of  the  symptoms. 
Nord  has  given  a  drachm  of  belladonna  in  twelve  hours,  without 
any  benefit.  Dr.  Atterly  gave  to  a  child  eight  years  old  two 
drachms  of  calomel  by  the  mouth,  and  rubbed  in  two  ounces  and 
a  half  of  strong  mercurial  ointment  in  a  few  hours,  with  an  eqnal 
want  of  HU(^ce8s.  A  case,  however,  is  related  by  Ligget,  which  is 
said  to  have  been  successfully  treated  by  half-drachm  doses  of 
calomel,  given  to  the  extent  of  ptyalism,  induced  in  three  days, 
after  four  and  a  half  drachms  of  calomel  had  been  taken.  The 
case  really  appeai-s  to  have  been  one  of  hydrophobia;  and 
recovery  is  said  to  have  been  complete  by  the  twelfth  day 
(Avier.  Qiiar,  Journal  of  Meti.  Science,  Jan.,  1860).  Iron,  arsenic, 
nitrate  of  silver,  camphor,  musk,  cantharides,  turpentine,  tobacco, 
acetate  of  lead,  ammoniacal  solutions  of  copper,  hydrocyanic  acid, 
galvanism,  strychnine,  nitrous  oxide,  chlorine,  and  guaiacnm, 
have  all  Ijeen  given  in  equally  large  doses,  but  have  signally 
failed.  These  include  some  of  the  most  powerful  medicines  in 
the  Pharnmoopana ;  and,  in  addition  to  these,  Ploucquet,  in  his 
Literatura  Medica  Dujesta,  has  enumerated  nearly  150  others. 

The  failure  of  every  remedy  by  the  mouth,  and  the  inefficacy  of 
opium,  of  morphine,  and  of  laurel  water,  even  when  injected  into 
the  veins,  so  convinced  Majcndie  that  in  hydrophobia  the  consti- 
tution was  anned  against  the  action  of  any  medicinal  substance, 
that  on  a  patient  labouring  imder  this  disease  being  brought  to 
the  Hotel  Dieu,  he  determined  to  rely  for  all  treatment  on  ao 
injection  of  warm  water  into  the  veins.  The  patient,  at  the  time 
of  the  operation,  is  represented  as  being  absolutely  insane,  so  as 
to  require  to  be  restrained.  In  this  state,  and  with  a  pulse  of 
\px\  Mc^^QYidvQ  injftctftd  iwtft  Kia  veins^  in  the  course  of  two  bonis 
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At  the  conclusion  of  tliis  operatioD  the  pulse  had  falleQ  to 
eighty,  and  thij  patient  recovered  his  senses,  so  that  restmitit 
was  no  longer  necessaiy.  The  sequel,  however^  renders  it  doubt- 
fijl  whether  this  luitigation  was  desirable,  at  the  price  of  the 
intense  suffering  which  ibllowed*  Tlie  poor  man  lived  eiglit  days 
afterwards,  but  the  despondency  and  mental  agitation  quickly 
Tettumed,  and  at  the  end  of  three  days  the  poison  (or  the  state  of 
the  blood  induced  by  it  and  the  wami  water)  appeared  to  set  up 
a  new  series  of  fictions  on  the  synovial  membranes  of  the  wrists, 
elbows,  and  knees,  attended  with  excessive  pain,  so  that  he  was 
unable  to  bear  the  weight  of  the  bed-clothes,  and  he  died  in 
great  torture.  Tlie  articulations  thus  affected  were  found,  on 
po8t-mmi€m  examination,  to  be  greatly  inflamed,  and  their 
cavities  filled  with  pus.  This  case  is  remarkable  as  l>eing  the 
one  in  which  life  wtis  prolonged  for  the  greatest  period  of  time 
recorded  of  this  disease.  The  exjteriment  has  since  been  repeated 
by  Gaspard  and  others ;  but  the  mitigation,  if  any,  has  been  eo 
slight  and  transient  as  to  give  no  encouragement  for  repeating 
it;  and,  tried  on  the  rabid  dog  by  Youatt  and  Mayo,  it  proved 
eminently  unsuccessfuL 

The  property  which  some  animal  poisons  have  of  controlling 
and  of  interrupting  the  actions  of  other  morbid  poisons  on  the 
constitution  has  caused  even  animal  poisons  to  be  tried  in  the  cure 
of  tills  disefiae.  The  mpid  and  powerfully  acting  poison  of  the 
viper  led  to  the  hope  that  the  bite  of  that  reptile  might  prove  aTj 
antidote  to  the  hydrophobic  virus ;  bat  the  experiment,  tried  in 
France,  Germany,  and  Italy,  upon  animals,  has  been  entirely 
nn successful  M.  Grindard  conceived  that  the  vaccine  virus  might 
infiuenee  hydrophobia,  and  he  vaccinated  a  hydrophobic  child  in 
three  places,  and  afterwards  injected  five  charges  of  vaccine  lymph 
into  the  veins  ;  but  the  child  died  without  any  marked  remission, 
and  in  the  usual  tima  The  following  draught  has  been  found 
rather  to  promote  euthanasia  than  t^  hold  out  any  prospect  of 
cure : — 

U.-  Spirit,  ^^ther,  Sulph.,  Tinct  Opil,  a  a  nxxx, ;  Spirit.  Amnion. 
Aromat^  S^js. ;  Cliloroform,  n^xx.;  Mist  Cumpb.,  ii^^;  misce.  To  be 
given  as  often  as  may  be  comldered  m/e  (CmsKiKOUAM,  Caiu>ek)l 

On  the  same  principle  chlorodyne  ought  to  be  given.  (For  its 
composition,  see  page  502  ante.) 

Preventive  TreatmeiLt — The  probabilities  are,  that  unless  the 
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operation  of  excision,  or  cauterization,  be  performed  within  a 
few  minutes  after  the  bite  of  the  rabid  animal,  it  is  imposnble 
to  save  the  patient  from  the  fatal  disease,  which,  according  to 
the  susceptibility  of  his  constitution,  may  threaten  him  at  any 
moment.  In  all  probability  no  prophylactic  medicine  exists  id 
nature,  and  the  administration  of  any  potent  substance  by  way 
of  prevention  is  worse  than  useless ;  for  without  protecting  the 
patient,  it  may  injure  his  constitution.  Mild  remedies,  if  ther 
tend  to  tranquillize  his  mind  and  appease  his  apprehensions,  may 
be  innocently  emi)loyed. 

The  theory  which  maintains  that  a  zymotic  incubation  fint 
takes  place  in  the  wound,  by  which  the  poison  is  originally  im- 
planted, suggests  the  most  rational  prophylactic — ^namely,  to 
destroy  entirely  by  pototisa  fusa  the  whole  cicatrix,  where  prac- 
ticable, or  by  some  other  surgical  means  entirely  to  remove  it,  at 
as  early  a  period  as  jK)Ssible,  and  pluvious  to  the  occurrence  of 
symptoms.  When  premonitory  symptoms  are  first  observed,  the 
following  plan  has  the  recommendation  of  Dr.  Maxwell  in  Th 
Irulian  Journal  of  Medical  and  Physiail  Science,  and  of  Dr. 
Copland,  namely, — (1.)  Tliat  the  original  cicatrix  be  freely  laid 
open,  and  suppuration  from  it  speedily  and  freely  produced,  (i) 
The  nerves,  or  nerve,  leading  to  the  part  are  to  be  divided  with- 
out delay,  the  more  remote  from  the  wound  the  better.  (3.) 
Free  i>erspiration  should  be  promoted  by  the  hot  air  bath.  (4) 
Bleeding  from  the  arm  to  syncoi)e  in  robust  persons  with  sthenic 
symptoms,  or  cuppings  on  the  nape  of  the  neck,  are  modes  of 
practice  indicated  hy  the  lesions  found  after  death. 

( iLANDERS— JSfTudita. 

Definition. — A  febrile  di^fiease  of  a  nialignant  type,  resulting 
frcmi  the  implanting  of  a  epecijic  poison  fromfi  glandered  hcrset. 
It  is  characterized   by  va»cuUir  injection  of  tlve  nasal  mucms 
memhnti^^,  from  which  an  aqueous,  viscid^  glutinous,  or  pui*utent 
discharge  pntceeds,   on   which    chancre-like   sores   are  formed, 
fjrt^^nding  to  the  frontal  sinus  and  n^eigldxmring  mucous  sur- 
fhrs.      The  hjn\pliatic  glands  enlarge  in  tlue  vicinity  of  these 
i:iti(N>u,v  membranes.     A  tubercular  or  pustular  eruption  appears 
«t»w  the  skin,  followed  by  suppurating,  bloody,  or  gangremm 
ilion    in  varicyuA  \fvci%.    A  qeneral  influmnuUion  of  the 
oticd  and  oj  Uit  glandA  tmslvj  oecfxxT^^jwctv^  t\m.V^^^  ^p»^ 
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mLfnoTB   kn4ywn   as  "farejf   Utds*'   or   '* farcy  huttmis!'      Them 
ffradiudly  i^uppuTaie,  and  secrete  a  speeijie  virus. 

Batliology.— The  horse,  the  nm,  and  the  mule  are  liable  to  a 
disease  temiecJ  glanders*  It  occtira  under  two  forms,  naraed 
pespeetively  glmidei*s  and  farcy.  Many  veterinists  ha%*6  considered 
these  %^arietiea  to  be  distinct  diseases;  but  numerous  experiments 
have  demonstrated  that  they  havo  their  origin  in  the  common 
animal  poison.  It  appears,  however,  that  there  are  several  grades 
or  varieties  of  both  these  diseases.  Thus,  if  glanders  be  defined 
to  be  a  fever  with  a  running  of  matter  from  the  no-se,  farriers 
distinguish  three  kinds:  one  consbts  of  swelling,  eeehymosis,  and 
gangrene  of  the  mucous  membnine,  with  a  discbarge  principally 
"rora  the  pituittiiy;  tracheal,  or  bronchial  membrane;  another 
a  pustular  eruption  of  the  same  parts,  followed  by  ulcera- 
tion ;  while  a  tbii'd  consists  in  a  combination  of  these  two  forms 
of  disease.  Of  fiircy,  also,  there  are  two  kinds:  the  bud  farcy  and 
the  button  farcy.  The  ''bud  farcy"  consists  in  the  formation  of  a 
number  of  tnmoi's  on  diflerent  parts  of  the  body,  as  on  the  head, 
neck,  and  extremities,  and  particularly  on  the  binder  ones,  these 
Ltumors  being  formed  not  only  by  enlargement  and  inflammation 
^Bf  the  glands,  but  also  of  the  areolar  tissue,  and  which,  at  the 
^^nd  of  four  or  five  days,  soften  and  ulcerate.  Similar  tumors 
are  said  to  form  in  the  substance  of  the  pituitary  membrane, 
which  quickly  suppurate  and  cause  death.  The  "button  farcy" 
IS  an  inflammation  limited  to  the  lymphatic  glands  and  vessels, 
without  involving,  in  any  considerable  degree,  the  areolar  tissua 
It  usually  commences  in  the  hinder  extremities,  causing  lame- 
zi€68  and  enlargement  of  the  limb:  and  when  the  Vidves  of  the 
^^rmphatics  become  thickened,  it  forms  a  tumor  called  the  *' farcy 
^Had;''  while  if  the  lymphatic  vessel  itself  be  inflamed,  it  is  termed 
^*  farcy  pipe.''  It  may  be  shortly  stated,  that  in  glaiide^^s  the 
nasal  passages  especially  suffer;  while  in  farcy  it  is  the  lymphatic 
system  which  is  affected. 

It  has  been  determined  by  a  number  of  severe  accidents 
occuniDg  to  persons  employed  about  ghmdered  horses,  that  the 
poison  producing  them  is  capable  of  being  tmnsmitted  from  the 
horse  to  the  human  subject,  and  again  from  the  human  subject  to 
the  horse  and  to  the  a&s;  and  there  is  reason  also  to  believe  that  it 
is  capable  of  being  transmitted  from  one  human  being  t<o  another 
■Kimmermann,  in  Virch.  Arck,  vol.  xxiii.,  p.  201),  and  Tear-Book 
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of  New  Syden.  Society,  18G2).  The  attention  of  the  profession  was 
first  called  to  this  interesting  subject  by  Mr.  Muscrofl,  in  Thit 
Edlnhxirgh  Medical  ami  Surgical  Jouimal,  in  the  year  1821, 
where  he  relates  tlie  case  of  the  whipper-in  of  the  Bradwortli 
hunt,  who  wounded  himself  in  cutting  up  a  glandered  horse  foi 
the  kennel,  and  died,  at  the  end  of  a  week,  of  confirmed  glanders 
and  two  similar  cases  appeared  in  the  same  work  about  two  yean 
afterwards.  Simultaneously  with  Mr.  Muscroft,  Dr.  Copland,  in 
the  course  of  a  discussion  at  the  Medico-Chirurgical  Society  oj 
Lontlon,  stated  that  the  fact  of  the  disease  havnng  been  thus  com- 
municate<l  had  l>een  proved  by  cases  that  had  occurred  in  Oct 
many,  and  wliicli  were  published  in  RunCa  Magazine  for  1821 
The  cases  excited  but  little  notice  till  Mr.  Travers  published  hi 
valuable  work  on  Constitutional  Imfafion,  in  1828,  containing 
a  Ictb'r  from  Professor  Coleman  on  the  transmission  of  glanJen 
from  the  horse  to  man,  and  from  man  to  the  ass,  together  witl 
some  other  casi's  whifh  had  fallen  under  his  own  oliser\'ation 
Tlie  subject  was  now  followed  up  by  Dr.  Elliotson,  in  two  pajien 
in  the  Transactions  of  the  MeAlcO'Chlmrglcal  Stnyiety,  narmtin; 
three  cast's  which  had  occurred  in  his  own.  Dr.  Roots*8,  and  Ih 
Williams's  practice.  At  lenj^h  all  the  then  known  facts  wer 
coUccUmI  in  an  elalMinite  paper  by  Rnyer,  in  the  sixth  volume  o 
the  Mtf moires  de  rAra^tetiLie  Ihtyale  de  Medicine. 

In  the  casi's  collected  by  Raycr,  the  nose  and  nasal  fossa.'  ha( 
only  been  examined  in  four  cases  out  of  fifteen,  and  in  thes 
there  was  ft)und  either  ecchymosis,  ulcenition,  or  gangrene  of  th 
mucous  membrane  of  the  septum  na^l,  or  of  the  sinuses.  Thi 
mucous  membrane  of  the  larj'nx,  or  tnichea,  has  likewise  bee] 
found  studdeil  either  with  the  yKJculiar  eruption,  or  diffusel; 
inflamed  or  ulcerated,  so  much  so  that  in  one  case  the  epiglotti 
was  in  part  destroyed.  The  lungs  have  likewise  been  foun< 
either  gorged  with  blood,  or  the  seat  of  lobular  pneumonia,  or  c 
vomicse,  with  t3rj)hoid  symj)toms — bronclto-pneuvio-typhus,  as  i 
is  called  in  Germany.  In  Dr.  Roots's  case  there  was  an  encysta 
abscess  of  the  lung,  which  contained  about  two  ounces  of  pn.s 
Besides  these  afiections  of  the  more  vital  organs,  a  number  oJ 
small  £Eircy  tumors  have  been  found  in  different  parts  of  the  trunk 
id  extremities,  and  perfectly  remote  from  the  point  originally 
xod.    TV\«B(^  \.\x\!cvQ>T«  ^et«  in.  different  states  of  inflanuna- 
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and  others  in  a  state  of  suppuration.  In  Dr,  Roots's  case  an 
abscess  on  tlie  back  of  the  hanJ  communicated  with  the  articula- 
tion of  the  metacarpal  bones;  and  in  another  cme  an  abscess  had 
opened  into  the  knee-joint-  The  absorbent  vessek  have  likewise 
been  found  inflamed  along  the  arm  from  the  point  of  jjimcture,  or 
site  of  primary  inoculation,  and  the  glands  to  which  they  lead  have 
been  found  enlarged  and  indurated,  or  in  a  state  of  suppuration. 

The  result  of  all  these  observations  shows  tbat  in  cases  of 
glanders  a  specific  poison  is  implanted  which  infects  the  blood, 
and,  after  a  given  period  of  latency,  pmduces,  in  slight  cases,  an 
ab@ces3  at  the  point  of  puncture^  followed  by  some  tumors  in  the 
course  of  the  absorbents  connected  with  the  punctured  part.  In 
severe  cases  fever  is  previously  set  up,  and  after  this  has  con- 
tinued fc>r  some  days,  there  follows  either  a  diffuse  or  an  eruptive 
inflammation  of  the  mucous  membrane  of  the  nostrils  and  of  the 
trachea,  tenninatiog  in  suppunition,  ulceration,  or  gangrene;  also 
some  inflammatory  aSection  of  the  lung,  together  with  the  usual 
fercy  button  or  bud  tumors  in  different  parts  of  the  bmly. 

Symptoms. — Glanders  may  be  either  acute  or  chronic  Acute 
glanders  is  expressed  by  primary  fever,  followed  by  local  in* 
flaramation ;  chronic  glanders^  when  the  local  inflammations  exist 
pc7-  se.  The  propoHionate  number  of  cases  of  each  kind  is  not 
determined, 

Tlie  acute  disease  is  ushered  in  by  an  attack  of  primary  fever, 
with  or  without  rigors,  and  followed  by  pains  in  the  limbs  so 
severe  as  often  to  l)e  mistaken  for  an  attack  of  acute  rheumatism. 
Some  days  after,  the  pained  parts  become  the  seat  of  pUegmonoua 
tumors,  accompanied  with  much  pain,  redness,  and  tenderness; 
these  more  couimordy  tcmiinate  in  abscess,  sometimes  discharging 
a  laudable  pus,  but  more  usually  a  bloody  sanies,  and  rapidly 
become  gangrenoua  Towards  the  close  of  the  disease,  in  almost 
all  cases  tlier*e  1ms  been  a  discharge  of  matter  more  or  less  piu-u- 
lent,  viscid,  and  ndxed  with  blood,  from  the  nostrils.  The  quan- 
tity,  however,  lias  in  general  been  inconsiderable,  and  sometimes 
scarcely  appreciable*  Tlie  period  at  which  this  symptom  appears 
is  not  constant  It  has  been  seen  as  early  as  the  fourth,  and  as 
late  as  the  sixteenth  day.  In  the  coui^e  of  the  disease  the 
eyelids  are  generally  tumefied,  and  discharge  a  thick  viscid 
matter,  like  that  from  the  nosej  and  enlargement  of  the  sub- 
maxillary glands  occurs. 
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One  of  the  most  rtMiuirkable  symptoms  of  acute  glanders  in 
111:111  is  the  eniption  of  pustules  on  the  face,  trunk,  liiuYjs,  anc 
genital  or^jpina.  This  eruption  has  been  eonipared  to  varic*-Jla 
to  8maff'i)ff.r,  and  to  pctJnjma;  hut  in  fact  it  is  an  eniptioi 
Hui  ///'///'r/K,  and  cjinnot  In?  com|Mired  to  any  other.  Ithasbeei 
olisened  to  occur  ahout  the  twelfth  day,  and  to  Ije  preceded  an 
accom]»;inied  hy  ]»n»fuse  fetid  sweats.  Besides  this  eruption, 
nuinher  of  black  buUic  have  been  o]»ser\'ed  on  the  nose,  forebear 
1m.»1ow  the  ears,  on  tlie  fingf^rs,  toe.s,  and  genitiil  organs,  and  thes 
liave  been  followed  by  gangrene  more  or  less  extensive  and  deep 

Thr  pulsi*  is  full  and  fpiick  in  the  early  stages,  but  towards  tl 
rlose  it  iKvonies  ni])id,  small,  irregular,  ami  even  intermitleD 
The  tnn^ue  varies,  as  in  typhus,  Udng  first  white  and  coate 
and  sii)»si'(piriitly  bmwn  or  blsick.  I)iarrha*:i  ami  mete^»rism  ofo 
romplii-at*-  the  dist'a****.  an<l  blo«Ml  has  been  obs<*r>*ed  in  the  ^i<^ 
ri'rt'bm!  di»^turbaiicr  ha.s  c^me  on  as  early  as  tiie  sec«»nd  day.  hi 
more  rominonly  n«>t  till  towards  the  tenth;  sometimes  inark*^ 
by  a  sinirular  want  «»f  intelli;:«-nn'.  at  <»thers  by  a  .sinister  present 
inent,  fullowt'd  }»y  stuj»or  and  tlrath. 

Acut«*  ;xl'ii»d«rs  is  rapid  in  its  n>urs#%  and  two- thin  Is  of  tl 
rasi's  have  terminat'-d  Kfon*  the  sevriit^'cnth  <lay  ;  some  li;n 
tlifd  on  tin*  twiMsty-tirst  day.  a  few  on  tbf  twenty-eighth  ija 
an«l  only  one  ha^  -urvivi'd  till  tli«*  tifty-ninth  day.     . 

<'liri»nic  ^dandi  i-s.  t»r  fany,  dilU-rs  fnun  acute  glanders  in  tl 
rinMUMstatiri'  »f  tin-  l«>eal  Irsion  j>rec»»ding  the  general  fehri 
ilr-nm^r.-rn-iit.  tin*  introdueticm  of  the  poison  Ixdng  f«»lli»we<l  in 
fi»w  Innir-^  by  intlamniation  of  the  lyiiiphatirs  proceeding  fn»m  tl 
woundod  part,  an<l  extending  sometimes  to  the  cIImiw  or  axil) 
and  involving  thf  axillary  glands.  These  effects  ai-e  followed! 
inHaiamati-»n  and  i.xtfnsive  abs^N-sM-s  in  the  suVK?utaneous  a-llul 
ti<sn-.  ofti'u  involving  tin*  whok*  limb.  Fn»m  this  stat«r  tl 
patit.-nt  may  recover;  liut  should  the-e  ab>?esses  l)e  multipli* 
ovt-r  variolic  parts  of  the  IxhIv.  and  1k.»  acivmipanit^l  either  by  tl 
j'MstuIar  'If  Lr?iir/ri'nous  vfsii.-ular  eniptions.  or  by  Kith,  the  rt-*i 
i-  L'"m-nilly  fatal,  for  hecti'.:  symptoms  suj»er\-cne.  and  hasten  tl 
tinal  •Mtastr«»ph«*. 

1  hv  di-icasi*  has  term ina toil  within  a  fortnight,  but  more  i^'^ii 
niiwdy  it  has  not  pr-.v-d  fatal  till  the  end  of  a  month;  and. 
rAs»'<  slvW  u\v>Tv  v.\\TvA\\o.;sk  \>«AxvAxv«>\\\\\  Vv^s^  W\:»A  known  to  elap 
^  --'V  'Tv  t\ic  \<\Uv:\\\.  ^WwVlX  \*-.0>NM\Vi\  V3\  ^Vi\.     "^Vi.^  -ax^  ^vt  «^^ 
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ptienoinena  of  acute  and  chronic  glanders^  as  they  have  been 
observed  in  the  human  subject 

Cause. — The  remote  cause  of  glandera  in  the  horse  is  but  little 
understood.  It  is  probably  due  to  a  speeitic  mlaamatic  poison, 
Imviog  a  peculiar  affinity  to  the  horse,  and  animals  of  his  class. 
Glanders,  however,  wheji  it  affects  the  human  subject,  has  in  all 
instances  been  distinctly  traced  to  the  glandered  horse  as  the 
remote  cause,  for  no  instance  is  known  of  the  disease  occurring 
primarily  in  man. 

In  the  horse  certain  predisposing  causes  greatly  favour,  and  are 
perhaps  necessary,  to  the  spread  of  glanders,  such  as  dirty,  close, 
ill -ventilated  stables,  especially  if  the  situation  be  low  and  damp. 
Horses  when  crowded  on  board  transpoi-ts  are  gi-eatly  liable 
to  this  affection.  The  Arab,  in  tmnsporting  his  houses  from 
Arabia  to  India,  always  chooses  that  part  of  the  year  wlien  the 
passage  is  shortest,  lest  the  accidents  incident  to  a  long  voyage 
might  oblige  the  batches  to  be  closed,  and  want  of  ventilation 
promote  the  development  of  glanders.  Bad  food  ia  a  powerful 
predisposing  cause  in  the  horse,  especially  when  these  animals  ai^e 
picketed  on  service,  and  thus  exposed  to  the  inclemency  of  the 
weather.  At  the  close  of  a  campaign  the  cav^dry  are  often 
decimated  by  this  disease^  and  towards  the  termination  of  the 
Peninsular  war  the  losses  from  this  cause  are  said  to  have  been 
enonnoua  The  qjises  occun-ing  in  the  human  subject  are  too  few 
to  aJIow  of  any  inference  being  drawn  as  to  the  influence  of  the 
predbpasing  causes  in  the  production  of  glanders;  but  the  disease 
generally  occurs  in  young  men,  and  probably  a  close  investigation 
wouhi  have  shown  that  the  habits  of  the  patient  were  such  its 
to  faJJ  within  thase  kws  which  favour  the  production  of  the 
dis€^ase  in  the  horse, 

Tlie  majority  of  veterinary  surgeons,  of  stable-keepers,  and 
ooach  pn:jprietors,  believe  that  the  disease  is  contagious  among 
horses,  and  if  a  glandered  horse  has  lieen  introduced  into  stables, 
the  stock  in  these  stables  have  become  diseased.  There  are  few 
districts  in  which  some  farmer,  by  the  loss  of  a  considerable  part 
of  his  team^  has  not  had  sufficient  proof  of  the  commumcabl© 
natui-e  of  glanders.  In  this  country  the  law  is  sever©  against 
offering  for  sale,  or  even  working,  a  glandered  horse;  which  shows 
that  the  opinion  of  our  ancestors,  time  out  of  mind,  has  been  that 
glanders  is  a  contagious  and  a  fatal  disease.    In  Germany  tha 
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belief  of  contngion  is  so  general  that  it  is  e*aid  the  law  dir^efl 
any  horse  that  haB  been  iu  contact  with  a  gkndei^d  animal  B 
be  immediately  killed  Again,  Professor  Coleman  has  produofl 
glanders  by  direct  inoculation  from  horse  to  horse;  so  also  Hav^ 
Professors  Pe.^il  and  Renault ;  while  Leblanc  as&ures  us  that  he  tM 
repeated  these  experiments  till  he  has  demonstrated  that  iH 
only  h  glanders  contagious,  bnt  that  farcy  and  glandem  ^M 
mere  varieties  of  the  aame  disease, — the  farcy  matter  prodnc^l 
glandem,  and  the  matter  of  glanders  producing  farcy.  H 

Oases  of  the  transmission  of  glanders  from  the  horse  to  n^ 
are  now  numerous;  and  that  the  disease  is  actually  glanJen 
has  been  shown  by  Professor  ColemaHj  who  directed  two  assee  U> 
be  inr>culated  with  matter  taken  from  the  ami  of  a  person  ilm 
labouring  under  this  disease,  consequent  on  a  punetur©  reoeivedl 
dissecting  a  glandered  animal,  and  both  animals  died  of  glautla 
These  experiments  have  been  repeated,  with  similar  results 
Gerard,  Hering^  of  Stuttgardt,  and  more  recently  by  Leblanc^  m& 
matter  taken  from  a  patient  that  died  glandered  under  the* 
of  Rayer,  so  that  no  doubt  can  exist  of  the  fax!t.  It  seems  prov^ 
therefore,  that  glanders  is  transmissible  from  the  horse  to 
and  again  from  man  to  the  ass.  It  has  been  contended,  a!i»o,  tlmT 
if  glanders  is  transmissible  from  man  to  animals,  the  disease  imB 
he  csapable  of  being  communicated  from  one  human  subject  i 
another;  and  a  case  of  this  description  appears  actually  to 
occuiTcd  In  St*  Barthokmiew  s  Hospital  about  twenty  yeArs  ag 
when  the  nurse,  a  healthy  woman,  contracted  the  disease  from! 
patient  in  the  ward,  and,  after  a  short  illness,  died  with  ev^ 
symptom  of  glanders. 

The  fact  of  repeated  inoculation  with  glandered   virus 
tinctly  sjhows  that  fomites  may  be  so  infected  ns  to  ppxluce  1 
disease.      The  spread  of   the  malady  has  been    nttribut^ 
healthy  horses  having  drunk  out  of  the  same  pail  or  fcrou^  wij^ 
a  glandered  horse,  or  to  licking  the  neighbouring  tmck  or 
tions  of  the  stalls  in  which  a  glandered  horse  had  been 
Mr,  WTiite  attributes  the  occurrence  of  glanders  in  a  mare 
two  foals  to  some  hay  left  by  a  team  of  glandered  horses  being 
blown  into  their  paddock 

Tlie  specific  poison  of  glanders  has  been  introdui^  into  tlie 
system  both  by  the  cutaneous  and  mucous  tissuea  The  diMiMi 
has  been  produced  by  inserting  the  virus  under  the  cutis  with  a 
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^^^K  and  by  rubbing  it  on  the  greasy  beet  of  a  borse ;  it  baa 
THobeen  prcxluced  by  inoculating  the  mucous  membmne  of  the 
nose  of  the  horsey  or  by  smearing  tbat  juenibmne  with  farcied 
matter.  Farcied  matter  has  also  been  made  up  into  balls,  and 
introduced  into  the  stomach  of  the  horse,  and  glanders  has 
resulted  There  can  be  no  doubt,  therefore,  tbat  the  poison  is 
absorbed  both  by  the  cutaneous  and  raucous  tissues,  and  that, 
being  absorbed,  it  itifects  the  blood.  This  latter  fact  has  been 
distinctly  proved  by  Professor  Coleman.  "I  have/'  says  this 
gentleman,  "  produced  the  disease  by  first  removing  the  healthy 
blood  from  an  ass,  nntil  the  animal  was  nearly  exhausted,  and 
then  transferring  from  a  giandercd  horse  blood  from  the  carotid 
artery  into  the  jugular  vein  of  the  a^.  The  disease  in  the  ass 
waa  rapid  and  violent  in  degree;  and  from  this  animal,  by  inocu* 
lation^  I  afterwards  produced  both  glanders  and  farcy.  In  acute 
glanders,  therefore,  the  blood  is  undoubtedly  affected." 

Period  of  Lateacy.— The  poison  of  glanders  has  its  period  of 
latency,  like  all  other  morbid  poisons,  and  that  period  is  in 
general  short.  Two  asses  were  inoculated  by  Mr.  Turner,  the  one 
about  a  year  and  the  other  a  year  and  a  half  old,  and  in  the 
first  the  maxillary  glands  Ijecame  tender  on  the  second  day,  and 
the  discharge  from  the  nostrils  was  established  on  the  third.  In 
the  other  the  maxillary  gland  enlarged  on  the  third  day,  but  the 
discharge  from  the  nostrils  did  not  tjike  place  till  the  sixth  day. 
Sometimes,  however,  the  incubation  is  much  longer.  In  the 
Pfmh-verbal  de  VEmh  de  Lyon  a  case  is  given  of  a  horse  which 
was  inoculated  with  farcy  matter,  but  the  disease  did  not  appear 
tall  the  end  of  three  mouths,  and  then  precisely  at  the  points  of 
puncture.  M.  Gerard,  an  ex-veterinary  surgeon  of  the  French 
'*  artillerie  de  la  garde/'  states  that  he  introduced  the  matter  of 
the  discharge  every  day  into  the  nostrils  of  certain  horses,  by 
means  of  a  brush,  and  that  the  disease  appeared  in  one  on  the 
seventh  day,  but  in  two  otbeis  not  till  the  thirty -second  day. 

In  the  human  subject  the  poison  has  in  genend  been  latent 
from  two  to  eight  days  after  the  accident  of  inoculation. 

Prog:iiosis. — Of  fii'tcen  cases  of  acute  glanders  collected  by  Rayer 
only  one  rccovei-ed.  Of  fifteen  cases  of  acute  farcy  only  five 
recovered  Of  seven  cases  of  chronic  farcy  only  one  died.  Of  the 
three  cases  of  chronic  glanders  two  died.  A  favourable  prognosis, 
consequently,  is  only  warranted  in  the  chi-omc  form  of  the  disease. 
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Piagnosie. — '*  Actita  glaiidei^s/'  saya  Rayer,  **  catitiot  be 
founded  with  poisoning  from  puncture  in  dissectiDg  or 
dead  bodieii;  for/*  be  adds,  *' out  of  fifty  such  caaes  report* 
various  authors,  no  mention  is  made  in  them  of  a  diacbaT^  failii 
the  nostrils,  or  of  a  nasal  or  laryngeal  eruption  being  found  iifwr 
death,  or  of  the  peculiar  cutaneous  eruption.*'  LebUnc  also  stales 
that  he  has  inoculated  the  horse  with  a  great  number  of  other 
morbid  secretions  from  the  human  subject,  but  has  in  no  inMaiice 
produced  any  disease  similar  to  glanders.  It  may  for  A  ^i^A 
time  be  mistaken  for  rheumatism,  but  the  occurrence  of  ^| 
secondary  actions  quickly  dispels  this  error*  It  is  p^B^^ 
impossible  to  enumerate  every  difficulty  that  may  cmjcut  injH 
diagnosis;  but  when  any  doubt  exists,  an  inquiry  into  the  bd^| 
and  previous  employment  of  the  patient  will  probably  solve  !H 
problem ;  or  the  inoculation  of  a  healthy  animal  is  an  exed^f 
counter  proof.  ^M 

Treatment.^ — All  the  remedies  hitherto  tried  in  acute  gl^HH 
have  failed,  for  only  one  patient  out  of  fifteen  has  recoverefi,  ^H 
that  not  from  any  particular  treatment  Blood,  when  tfiken^ 
the  commencement,  has  been  found  buffed,  and  some  motoeit^B 
relief  has  been  afforded;  but  prostration  and  stupor  have  tjuitflP 
followed,  while  leech-bite^  have  become  gangrenous.  The  comt^ 
on  of  typhoid  symptoms  has  led  to  the  admin  istmtiou  of  fttif^J 
vaki^mi,  serpentaria^  amnion  ia,  and  other  stimulating  medicii^| 
but  all  of  them  have  failed*  Vomiting  and  puiging  have  likei^J 
been  had  recourse  to;  but  these  measui-e^  have  been  t^i3^| 
unsuccessfuL  It  is  [trobable,  therefore,  that  the  cure  of  fflT 
disease  depends  on  the  discovery  of  a  specific  remedy,  and  e3Cp^|!| 
ments  in  treatment  may  be  warranted  as  the  only  chaac^H 
subduing  a  malady  which  has  so  constantly  proved  fatal  Ie^J 
more  chronic  forms  of  the  disease  the  i-ecovery  of  the  patient  1^ 
appeared  to  be  owing  to  the  excellence  of  his  constitutioo  tluriBg 
the  natural  elimination  of  the  poison,  and  to  a  generous  dH 
ratJier  than  to  any  powerful  effect  pnxluced  either  by  g[;u^| 
or  local  treatments  ^| 

Preventive  Treatment. — ^The  prophylactic  treatment  U  the  ^^H 
as  that  of  all  other  contagious  diseases;  namely,  beiQg  caicA^^| 
avoid  all  contact  with  the  morbid  poison,  and  especially  vh^H 
finger  or  other  part  of  the  band  is  abraded;  and  if  by  ac^'ideot  H 
veterinary  surgeon  should  inoculate  himself,  he  ought  iti^uillH 
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to  destroy  the  part  with  potasmjum.  It  has  been  recommended, 
after  the  disease  is  set  up,  to  Extirpate  the  enlarged  glands;  but 
aooordiag  to  the  doctrines  set  forth  in  the  text^  this  practice  is  as 
unwarrantable  as  hopeless. 

MALIGNANT  PUSTULE  tVESICLE;?)-PtM«itZa  Maligna. 

Befinitum. — The  reauU  of  a  apeciJiG  poison  implanted  on  some 
mncovered  part,  which  j^odiioea  in  the  first  instcmce  a  redness 
like  the  bke  of  a  gnat,  and  afterwards  a  mi/nute  vesicle.  A 
peculiar  form  of  gangrenovbs  i^fimnmation  is  exdted,  which 
rapidly  spreads  from  the  point  first  affected  to  the  neighbouring 
tiasvLes.  Ra/rdeni'ng  and  blackeni/ng  of  this  part  is  so  extreme, 
^imd  death  of  tissue  is  so  entire,  that  the  part  creaks  when  cut  with 
n  knife — no  pain  attends  the  incisions,  crops  of  secondary  vesicles 
form,  round  an  erysipelatous-Uke  areola,  chains  of  lymphatics 
become  infiamed,  the  breath  fetid,  o^id  death  follows  amid  all  the 
imdicatians  cf  septic  poisoning  (Budd). 

Pathology  and  Historical  Notice. — ^This  disease  has  been  long 
familiarly  known  and  described  by  French,  German,  Eussian, 
Swedi^,  Lapland,  and  Italian  medical  meo ;  and  it  proves  fatal 
«veiy  year  to  a  large  number  of  persons  in  various  parts  of  Europe. 
British  medical  men  are  not  generally  familiar  with  the  disease ; 
and  its  occurrence  in  this  country  escaped  general  recognition  till 
the  admirable  papers  of  Dr.  William  Budd  on  the  subject  (read  at 
the  meeting  of  the  Medical  Association  in  London,  and  published 
in  the  British  Medical  Journal  of  1863)  gave  a  full  account  of 
the  literature  of  the  subject,  and  showed  that  malignant  pustule 
has  been  long  known  in  this  country  as  an  epizootic,  causing 
every  year  a  large  mortality  among  English  live  stock.  The 
** joint  murrain,"  ''black  qv/x/rter,"  or  ''quarter  evil,"  and  the 
**  blood"  (the  name  by  which  the  malady  is  known  in  the  sheep), 
are  the  same  diseases  as  the  "  charbon,"  "  quartier,"  and  "  sang " 
o£  the  French,  and  the  *'  Trdlzbrand  "  of  the  Germans.  From  the 
^writings  of  Dr.  Budd  on  this  subject  the  following  account  of 
this  remarkable  and  terrible  disease  is  taken.  The  disease  has 
jneTailed  from  time  immemorial,  in  various  continental  countries, 
in  oxem,  sheep,  horses,  and  other  animals;  and,  concurrently  with 
the  cases  of  malignant  pustule,  which  are  the  result  of  dix^^ 
inoealation  &om  the  morhid  material  of  tboae  comxi^,  qMXi^t 
VOL,  z  2  T 
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cases  occur  in  wbich  the  esact  vehide  of  the  poiBon  can; 
identified;  Imt  these  cases  have  all  the  significaut  pecul 
that  the  diseaae  is  always  seated  on  some  jyaH  of  the  jwr^^n 
is  habitually  vmcomred. 

In  animalsj  and  especially  in  oxen,  the  action  of  the 
poison  Rcems  to  be  evcm  more  virulent  than  it  is  in  man.  Deatii , 
18  more  speedy ;  there  is  a  more  rapid  spread  of  gangrene ;  and 
white  the  animal  is  yet  living,  the  extrication  of  fetid  ga^ea  from 
the  tissues  of  the  parts  affected  goes  on  to  a  great  extent 
oontagiouH  property  of  the  poison  is  poaaeesed  in  the 
degree  by  the  lymph  containefl  in  the  charact-eristic  vesicles, 
next  to  this,  by  that  ]>ecidiar  tixudation  which  occurs  in  tie 
areolar  tissue  of  the  affected  part,  and  in  that  of  various  paren* 
chymatous  oT^gana,  and  sometimes  in  the  serous  cavities  of  th* 
chei^t  and  abdomen. 

The  identity  of  the  malignant  pustule  of  man  with  flij 
'*  chwrbon  "'  of  cattle  has  been  satisfactorily  proved,  by  the  ,^| 
that  the  disease,  when  contracted  by  man,  has  been  communk^l 
hack  to  the  animal  hy  inoculation  from  man.  ^| 

It  is  only  at  the  onset  that  the  disease  is  a  local  one*  but  1^| 
soon  genei-al  poisoning  ensues,  which  is  due  to  the  after  dUBl^| 
of  the  morbid  changes  and  products  engendered  in  the  pirt  ^| 
afiected  This  is  a  very  important  point  in  the  patholog^H 
the  disease,  and  with  a  view  to  succ-e.'^sful  treatment;  ami  i^| 
inferred,  not  only  from  the  order  in  wliich  the  morbid  phenoi^H 
succeed  each  other,  but  still  more  clearly  from  the  fact  tliat^^^^l 
early  destruction  of  the  diseased  part  by  caustic  not  only  |^^^| 
the  development  of  the  constitutional  disorder,  but  in  mai^^^| 
issues  in  a  perfect  and  speedy  cure,  ^| 

Propagatioii  of  the  Disease. — The  disease  may  be  eommunioit^ 
to  man  in  the  foUoT^ing  ways: — (1.)  By  direct  inoeiikiion,  i|Jh 
the  case  of  butchers,  farmers,  skinners,  herdsmen,  drovers,  ^| 
others,  in  whom  accidental  inoculation  with  it  appears  to  l4^| 
event  of  no  uncommon  occurrence  in  countries  where  **  c/iaii^H 
is  most  rife.  (2.)  By  means  of  the  skin,  or  simply  hy  the  iH 
of  diseased  beasts.  Trousseau,  for  example,  relat*?s  that,  in  two 
facttmes  for  working  up  horse  hair  imported  from  Buenim  A|^H 
and  in  which  only  six  or  eight  hands  were  employed,  tw<^| 
jiersons  died  in  the  course  of  tea  years  from  malignant  pvutt^| 
lliere  are  many  other  cases  rekted  hy  Dr.  Budd,  and  some  w^| 
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clearly  show  that  the  vims  of  malignwni  piiaiule,  like  other 
c^mtagious  poisons,  when  once  in  the  dried  state,  may  retain  its 
[ioweni  for  an  indefinite  period  of  time.  The  disease  may  thus  be 
prcipagated  through  contact  with  bones,  hoofs,  horns,  and  the  fat 
and  tallow  of  animals  dead  of  the  "  cJiarboiu''  (S.)  The  disease 
may  be  communicated  by  eating  the  flesh  of  animals  killed  wliile 
affected  with  it,  as  also  by  using  the  milk  and  butter  of  affected 
cowa  (4)  Insects  which  have  been  in  contact  with  the  bodies 
or  carcases  of  diseased  cattle  may  coramunica,te  the  disease  to 
mBM.  Most  commonly  it  is  the  insects  with  piercing  probosces, 
such  m  gad-flieSj  after  having  sucked  the  putrid  juices  of  dead 
or  sict  animals,  and  then  settled  on  the  persons  of  men,  which 
effect  the  inoculation;  but  flies  which  make  no  wound  may  also 
implant  the  poison  on  the  skin  by  their  soiled  wings  and  feet 
(ViRCHOW,  BOUEOEOIS).  The  latter  observer  says  "  he  has  men 
the  disease  produced  by  the  imncture  of  a  gad-fly  which  came 
out  of  a  fleece  of  wool "  (Budd). 

Fhenomena  and  Symptoms  of  the  Maligiiant  Te&icle,— A  consider- 
able degi'ee  of  pruritus  in  tlie  part  is  succeeded  by  the  appearance 
of  a  red  spot  like  a  flea*bite-  A  vesicle,  in  the  course  of  twelve 
or  fifteen  hours  aftei-wards,  may  be  observed,  at  first  about  the 
shse  of  a  millet  seed,  but  veiy  soon  it  acqmrea  lai^er  dimensions, 
and,  if  nc^t  ruptui-ed  by  the  patient,  bursts  spontaneously,  and 
dries  up  in  about  thirty-six  hours,  leaving  the  exposed  cutw  vera 
dry,  and  of  a  livid  ecJour,  Twenty-four  or  thirty-six  hours  after 
the  attack  (itchiiig  liii\"ing  now  ceased),  a  small,  hard,  and  circum* 
scribed  nucleus — the  "parent  nucleus*'  of  Virchow,  the  ^'rmilika" 
of  the  Russians — having  the  form  and  size  of  a  lentil,  is  percep- 
tible undei*  and  around  the  sejit  of  the  vesicle.  In  the  circum- 
ferGUce  of  this  a  soft  but  still  resisting  swelling,  of  a  reddish 
or  livid  colour,  forms  an  inflamed  areola,  and  becomes  covered 
eventually  with  secondary  sero-sanguinolent  vesicles^  similar  t^ 
the  vesicle  which  firat  appeared  These  are  at  first  isolated,  but 
speedily  they  become  confluent.  The  centi-al  spot  may  contain  at 
first  a  transparent,  bright,  yellow  fluid,  which  veiy  early  becomes 
reddish  or  bluish^  then  of  a  brownish  hue,  when  the  spot  becomes 
extremely  hEird,  very  insensible,  and  rapidly  becomes  gangrenous. 
The  inflammation  extends  to  a  considerable  distance,  both  in  depth 
and  circumference;  the  neighbouring  skin  is  red  and  shining; 
the  subcutaneous  areolar  tissue  is  puffy  and  emphysematous-like; 
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tlio  ext'orinto<l  Rurface  readily  dries  up.  and  becomes,  as  it  wer 
inntnniifiiMl;  and  in  its  neighlKiurhnod  neiw  vesicles  Kfiriug  u 
which  run  the  same  course  as  the  former.  The  part  iioonW 
its  vitjility,  sr»  that  it  may  1x5  pierced  with  needles  idthout  tl 
I»atient  Ix^coining  aware  of  it  It  18  also  a  remarkable  featnn 
maligiiaiit  pusHilc,  that  severe  jiain  is  generally  absent  If  t 
disease*  c(»:iscs  to  advance,  an  inflamed  circle  of  vivid  redness  ik 
surrounds  tlio  ;j:jini^»nous  ]>nrt.ion,  the  tumefaction  diuiinidli 
nnd  thr  pati(»nt  i»xi»t»riences  something  like  an  agreeable  vanni 
arromimnied  hy  a  pulsatorj'^  motion  of  the  affected  part  T 
puis*',  which  Ix'fore  was  irrit^ible  and  feeble,  begins  to  ptTi' 
stn?iij^h  increases,  a  gentle  i>crspinition  indicates  the  crisis  of  t 
febrile  stilts*.  an<l  nausea  ceases.  Sepanition  commences  betw« 
the  living  nnd  the  dead  jiai-ts,  and  is  attended  }>y  coj»ioiLs  sn]i|] 
ration.  If  the  disease  should  n»jt  tend  to  a  favourahle  w. 
su]»])unititm  does  nut  tak(»  place;  the  gangrene  sjireads  nipvl! 
tlx'  ]iulse  hecnnu's  sniiiller  nnd  mon^  contracted  ;  the  jwrit 
suffei-s  frcinj  extreme  lassitude  and  inal»ility  to  Kleej);  and,  fiiuJI 
with  a  t4Midenr'y  to  synco])C,  hu  In^comes  jmssive  ns  to  the  n^ 
'J'lie  tongu4»  is  dry  and  brown,  thi»  feature's  Khriiik,  the  skin 
]iarehed.  the  eyes  art*  glassy;  and  cnrdialgia  and  low  deliria 
indicate  the*  apjirnach  of  ihi*  fatal  termination  (BUDD.  RaJE 
ViiM'irow,  liKXL,  Craigte). 

The  face  (often  in  the  lip,  or  immediate  neigblMiurhcKjd  f»f  tl 
Timnthy  the  ne<-k,  th*-  hands,  the  arms,  nnd  the  legs  are  almo 
the  only  jjarts  on  which  it  aj»jM»ai-s;  an<l  if  ])y  ehanci'  it  W>m 
devi'loprd  on  other  jtaHs,  we  may  bo  sure  the  poison  has  !*• 
c.MiTied  there  directly  by  tin*  fingei-s,  or  othrr  a-fents  iniiin-piat* 
with  the  virus.  The  phenomena,  theivfore,  which  such  cas 
I'xhihit  i]i  man  are  identical  in  evcrj'  j)arti<»nlar  with  th«isc  vhw 
liMve  hecn  wen  in  fan-iers,  and  othci-s  in  continental  daintri 
wIjo  have  the  charge  of  cattle,  and  who  in  numberless  insfcmc 
:!iv  kn(»wn  to  hav**  hecom*'  diseascMl  fmni  the  accident-d  but  dire 
inoculation  of  tlie  '* chnrhau  "  virus. 

Treatment. — 1'he  aflection  oidy  admits  of  cui-e  when  to  tl 
uninfonned  its  aspect  is  trivial:  :ind  it  can  only  l>e  curtvl  It 
j.rocess  which  leaves  a  mark.  To  make  an  abiding  scar  on  xl 
t.ice.  for  th(.^  treatment  of  what,  at  the  worst,  njipears  to  I*  b 
morr  th;\u  \\  coiiwwou  \n<\vI,  Is  ;v  w»vu\\ih  eonsidenition  for  the  ref'« 
til  turn  oV  t\\vi  Tv\vivY\v!vA  \v\«\\  \\\\\v^  YcvvRJCvat  ^xGisvcs!^^  v^^^rct^^i^t;^ 
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^e  progreas  of  the  disease  is  only  cei-tainly  to  be  aveited  by 

Ubib  use  of  caustics;  and  of  tlie  various  caustics  in  use  tbe  e\ddenco 
iqipeaiB  to  prepondenite  in  favour  of  potasea  fustt;  although 
Ch&uBsier  and  others  prefer  nitric  acid  or  the  ckk/nde  of  anti- 
mony. But  everything  hangs  on  the  recogmtion  of  the  disease 
in  its  first  istage  (BuDD). 


L 


SYPHILIS— %j5Ai^tfc 

Be&iitio3i. — Tlie  Tmult  of  a  apecijio  pais&n  implmiUd  on  mmie 
part  oftfts  body,  hut  geiurally  through  an  aimwwn  or  sot'^  conse- 
qwent  oti  sexual  intercmirm  with  an  infected  j)era(m.  A  peculiar 
aeries  of  plmnarfhena  &uperu&ne,  wlddi  irmrk  the  general  iiife^tiorh 
of  tite  system.  TAe  j,mnclpal  aimiomiad  dgim  of  geneml  infec- 
lion  aytwist  ofindumtimi  (ifpecifle)  romid  the  spot  tvltere  tfve  im^a 
has  been  implanted^  induTatioii  of  the  lympftutic  aydtem  ofgkiTids, 
the  formiaiimi  of  nodes  or  (jumrtudous  nodular  tumors  hi  tfte 
cotiTiective  tiiisue  generally ^  and  e^jfjecially  in  thai  of  the  true  ski)b^ 
hones,  mumus  rmmbranes,  and  solid  visceral  organs — e.g.,  livery 
bram,  lungs,  and  heart  A  cadiediG  ocmdUimi  of  tlie  system 
ticoonhpam/ies  the  phenomena  of  mfedion;  and  iTidmutimis  nuty 
renmin  in  the  form  of  Itarderied  Jibraua  tissue  in  various  j^^is  of 
the  hotly,  for  an  Indefinite  period  of  time. 

Pathology  and  Morbid  Anatomy. — Advances  in  Pathology-  of  lafce 
years  have  not  been  more  marked  in  any  direction  than  in 
demonstrating  tlie  very  remote  efiecta  which  s}T)hiJitic  infection 
exercises  upon  the  oi^ans  and  the  constitution  of  man.  These 
advances  are  due  to  clinical,  experimental,  and  post-iiwrt^m 
observationa  They  have  shown  that  a  considerable  number  of 
doubtful  caaes  of  ill-health  ai*e  in  reality  due  to  the  specific  poi&on 
of  that  venereal  diseiise  to  which  the  name  of  syphilis  is  now 
i-estiicted,  whose  morbid  eifecta  are  not  fiilly  developed  till 
many  days,  months,  and  even  years  after  inocidation.  Hitherto 
siiiTgeons  have  claimed  the  subject  of  syphilis  as  their  peculiar 
field;  but  at\er  the  surgeon  had  healed  the  sore,  the  morbid 
influence  of  the  poison  in  many  cases  still  remained,  and  internal 
lesions,  impaired  health,  and  degenerate  constitution,  eventually 
brought  the  patient  to  consult  tbe  physician  as  well  as  the  sur- 
geon. 

The  pure  surgeon  and  the  pure  physician  must,  therefore,  con- 


CO-t  SPECIAL  PATHOLOOT — 8TPHILI8. 

descend  to  foi-get  tlieir  purity,  if  they  would  comprehend  th^ 
pathology  of  this  disease;  for  the  relations  of  syphilis  are  so  vm 
and  complicated  that  the  physician,  as  well  as  the  surgeon,  mus 
combine  their  knowledge  and  their  skill,  before  the  many  interesi 
ing  i)ointH  in  the  path(»logy  of  syphilis  can  be  fully  cleared  u 
To  heal  the  original  sore  and  obtain  a  cicatrix  is  but  the  b^i 
ning  of  the  end. 

It  Ls  partly  to  tliLs  unscientific  division  of  the  wide  field  < 
me<lieal  pmctiee  tliat  the  phases  of  opinion  regarding  the  pat] 
ology  of  syphilis  have  l)een  so  remarkably  diversified.  Tl 
surgemi  alone  saw  the  primary  sore  or  inoculation,  and  only  I 
chance  he  might  see  the  dcvelojiment  of  the  future  lesioas,  no 
so  important  in  pathologj-.  The  phyaician,  on  the  other  haD 
nirely  sjiw  the  primary  sore;  and  when  he  now  sees  the  \nctimi 
secondary  and  tx^itiary  syphilis,  the  ease  is  ofU-n  extremely  cod 
])li«ittMl,  "mixed  up  witli  and  overlaid  by  other  constitutioiu 
and  local  diswist'S,"  which  in  their  tuni  are  made  more  scrioi 
by  the  existence  of  syphilis. 

Afl^^r  a  perio<l,  indee<l,  of  scepticism  and  doubt,  we  are  mn 
confirming,  by  actujd  observations  (aided  by  all  the  advance 
knowledge  and  aj)pliances  of  the  day)  the  cnide  surmises  of  tb 
early  pliysicians  ngsirding  the  pathology  of  syphilis. 

It  was  tjiught  by  Sir  Astley  Cooper  that  "some  parts  of  tb 
iMjdy  an;  iiKyipable  of  Iniing  acted  upon  by  the  venereal  [Kiisrui 
as  the  brain,  the  heart,  and  the  alnlominal  viscrera.  Indeed,"  h 
writes,  **  this  ]M>isnii  does  not  appear  to  l)e  cajmble  of  exercisin; 
its  d4'stru(;tiv«i  infln(^nc(;  on  the  vitid  orgiuis,  or  on  those  i)arl 
UKist  essential  to  tlic  welfare  and  c<mtinuance  of  life"  [Ledun^ 
on  Surgery).  The*  very  reverse  of  this  is  now  proved  to  l>e  thi 
tnith  ;  and  the  physicians  of  the  sixteenth  centurj'  were  mop 
advanced  in  their  views  than  one  who  was  among  the  m^isi 
eminent  surgeons  of  the  present  century. 

Towards  thi?  close  of  the  fifteenth  centurj''  a  great  epi<lemi( 
of  syphilis  penaded  Europe;  and  i\\Q  historians  of  the  diseaN 
dt?s(Til)ed  a  fonn  of  neumlgia  as  one  of  the  remote  results  of  tht 
v<jnercal  poison.  In  the  sixteenth  century  syphilis  was  clearlv 
recognized  as  tlie  result  of  a  sjwcific  poison  or  virus.  It  wiw 
believi.'d  to  Ihj  Ciijmble  of  combining  with  all  other  diseases,  and 
BO  t*)  luuiWty  \X\vi\\\,  «cv\vV  \/c^  ^N^  W\vi\w.  ^Nss^  ^vytonsv.  Even  at  that 
early   \>eY\m\  \\\  \wvivNACs\  VavXavtj,  wx^-^^^n^^&a  x«Rw;gsai^'«a.N^ 
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ducing  phthisis,  dmrrhoea,  dropsy,  skin  diseases  profomidly  affect- 
ing the  aystem,  and  demonstrating  tho  presonc*  of  a  pcnson  in  the 
system  by  remote  general  symptoms  of  ill-health  (Paracelsus). 
Towards  the  cii)se  of  the  seventeenth  centmy  the  ulterior  resxilte 
of  venereal  disease  were  fully  recognized  ;  but  they  were  believed 
t4>  be  due  to  bad  treatment  Van  Swietan  taught  that  no  organ 
escapes  the  influence  of  the  venereal  poiBon,     He  recognizee  it 

ihe  source  of  gummy  tumors,  exostosis,  deep-seated  pains, 
apoplexy^  epilepsy,  blindnesa,  desifiiesa,  paralysis.  Benjamin  Bell 
is  the  tii^t  wTiter  on  syphilis  who  puts  forth  clinical  facts  in 
support  of  his  belief  that  **  the  venei-eal  disease  induces  blind- 
ni3S8,  amaurosis,  deafness,  phthisis,  rheumatism,  epilepsy,  mania." 

There  is  no  disease  which  more  imperatively  demands  the  careful 
study  of  the  profession  at  this  time,  and  especially  of  the  army 
medical  officer  The  specific  distinctions  between  the  "  infecting  " 
and  the  *'  non-infecting "  poison,  and  the  characteristic  pheno- 
mena they  induce,  are  now  being  recognized  at  most  of  the 
continental  schools.  They  are  diatinctions  which  are  of  great 
value  in  practice,  and  likely  to  become  more  valuable  as  our 
knowledge  becomes  more  defined.  Even  now,  indeed,  when  we 
see  a  primary  sm^e,  and  watch  it,  we  are  able  to  predict  with 
abtsolufce  certainty,  at  an  eai^ly  period  of  its  development,  whether 
the  patient  wilJ  or  will  not  be  the  subject  of  secondary  symptoms, 

A  history  of  syphiUa  in  soldiers  is  too  often  the  staiting  point 
of  a  fatal  disease.  The  impairment  of  the  health  takes  its  origin 
from  the  date  of  the  injhtiing  syphilitic  sore.  Early  implication 
of  the  lymphatic  glands  leads  to  impoverishment  of  the  blood  as 
an  immediate  result,  and  then  to  the  degeneration  or  waiting  of 
tissues,  which  attends  the  general  cachexia,  and  which  eventually 
terminates  in  death,  with  compUcated  and  varied  lesions  especially 
implicating  the  internal  viscera 

No  statistical  Nosology  gives  any  idea  of  the  number  of  men 
lost  to  the  public  service  from  syphilis.  The  loss  of  strength  from 
venereal  diseases  alone  is  equal  to  the  loss  of  more  than  eight  days 
annually  of  eveiy  soldier  in  the  service. 

Dr.  Balfour  relates,  in  his  most  excellent  and  interesting  Medi- 

Z,  Sanitary,  and  Sialwticul  Report  of  the  Amiy  MedimX 
Department  for  1860,  that  '*  more  than  one-third  of  all  the 
admissions  into  hospital  have  been  on  account  of  venereal  dis- 
eases (369  per  1,000);   and  the  average  number  constantly  in 
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hospital  is  equal  to  2369  per  1,000  of  strength  (^,315  mem).eadi 
remaining  in  hospital  on  an  avei-age  23^  diiya.  Thus  the  iieffi- 
cieney  is  conBtantly  equal  to  abont  2J  regiments.'*  Dr.  Balfoor 
also  observed  the  indiridual  hiatory  of  I J  26  men  of  the  Qreni- 
dier  Quards  for  three  years  and  five  months;  536  of  these  mm 
gave  rise  Ut  1,250  admissions;  212  wei-e  admitted  once; 
twice:  70  three  times;  55  four  tiffim;  24  five  times;  19 
times;  6  mmn  times;  2  ngU  timeB;  1  ten  Hmsa;  and  1 
times, 

Thase  %ure«  have  great  practical  aignificanco.    They  ilo  w: 
ns  how  many  of  these  men  beeame  constitutionally  contanu 
by  syphilis.    They  do  not  tell  us  in  how  many  the  developm« 
'*  pulmonary  lesions  of  tuberculous  inflammation"  could  \m 
to  the  influence  of  an  'Hnfeding'*  sore;  nor  how  many 
became  affected  with  those  lesions  of  internal  organs  al 
described,  whose  characters  are  now  so  well  defined  audi 
taristie  of  syphilitic  infection. 

The  Director-General  of  the  Army  Medici  Deparlmeiil 
properly  requests  that  "  all  venereal  ulcers  be  fully  d^cribed,' 
the  case  fuUy  kept;"  and  if  such  a  request  were  complied 
in  the  fullest  sense  of  the  term,  most  valuable  results  would  ticenit 
tc»  scienca 

From  the  nature  of  the  facts  and  data  about  to  be  csoiwirli 
the  great  imfvortfiiic^  of  this  request  will  at  once  fippcAf; 
necessity  of  describing  most  fnlly,   distinctly,  and   cleariy 
origin,   development,   and    results    of  venereal  sores,  ft» 
possible,  will  appear  obvioim 

With  a  view  to  this  accurate  investigation  and 
results,  the  following  j>oint8  are  worthy  of  notiee: — 

1.  Tlie   nature  of  the  contagious  principle  of  the  qrphilitk 
poison,  a^  expressed  in  the  opinions  of  the  most  tmstwoi 
observers  in  this  and  other  countries. 

2.  TTie  characters  and  the  phenomena  which  diBtingnish 
that  will  contaminate  or  infect  the  system,  and  one  which  will  nci 

3,  The  vehicles  or  media  by  which  the  specific  or  "^infeding" 
vims  may  be  inoculatei 

4,  The  secondary  lesioi^  and   local  growths  in  the  int 
viscera  which  are  now  so  uniformly  found  to  be  associate*! 
history  of  syphilis,  and  which  are  the  remote  etfects  of 
venereal  poison. 
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Hi  Nature  of  the  Syphilitic  FoiBcm. — ^The  disease  develops  itaelf 
aJter  the  introduction  of  a  specific  Tirus;  and  the  source  of  the 
poison  is  more  distinctly  traeeable  than  that  of  the  miasmatic 
order  of  diseases.  The  ajctiial  substaiice  or  matter  which  containS 
■le  vims  can  be  obtained,  and  can  be  inoculated  Yet  the  active 
^^rmcipls  of  the  ptiiaon  has  not  been  isolated  by  any  chemical 
process ;  and  in  this  respect  it  is  in  exactly  the  same  pc^sition  as 
tie  poison  of  small -pox. 

The  poison  of  sj^hilis  undergoes  a  multiple  process  of  elabora- 
tion or  development  in  the  system  before  its  full  effects  are 
completed;  and  the  lesions  it  induces  demonstrate  some  of  the 
most  interesting  points  in  the  pathology  of  the  multiplication  or 
reproduction  of  morbid  poisons.  It  is  this  multiplication  which 
ultimately  destroys  life,  through  a  general  degeneration  of  the 
tjssuea  and  the  establishment  of  a  cachexia  already  referred  to; 
or  by  the  induction  of  grave  lesions  in  important  viscei^  ports, 
such  as  the  brain,  the  lungs,  the  liver,  or  the  kidney. 

The  earliest  effect«  of  the  sj^hilitic  poison  upon  the  system 
become  established  during  the  occurrence  of  a  "  hardening  jnv- 
€688^  which  ultimately  surrounds  an  infecting  venereal  sore — the 
local  papule  and  its  subsequent  ulcer  or  soi^. 

This  baldening  process  is  peculiar;  and  although  not  constant 
to  the  local  sore,  it  is  constant  as  regards  the  glands  or 
I  which  proceed  from  the  vicinity  of  the  part  inoculated 
in  one  or  other  of  the  three  following  conditions: — (L) 
Hardening  or  indtiration  of  807*e  and  glands;  (2.)  Hardening  and 
induration  of  the  dcatHx  and  glands;  (3.)  Hardening  and  indu- 
ration of  lym.phaii€  glands  only,  the  original  local  lesion  never 
having  become  hard  (Sigmund). 

From  these  specific  and  characteristic  local  conditions,  m  from 
a  focus,  the  system  eventually  becomes  contaminated  The  steps 
or  sequence  of  phenomena  associated  with  this  contamination 
are  not  yet  clearly  understood;  but  as  the  contamination  is 
expressed  by  very  constant  and  specific  characters,  it  is  obvious 
that  the  original  virus  has  become  itden&lfied  in  its  action  (as 
is  also  the  case  with  the  virus  of  hydrophobia),  ita  peniicic>u8 
Influenee  more  active  and  obvious,  while  its  specific  secondajy 
and  tertiary  effects  become  more  fuUy  and  extensively  developed 
These  secondary  lesions  of  syphilis  are  even  now  known  in  some 
forms  to  be  inocukbla 
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2.  Characters  of  Venereal  Sores,  and  eipedallj  of  the  "Inftctfa^ 
— ^Thore  are  several  independent  affections  to  which  the  commoii 
name  "Venereal"  has  been  applied,  each  capable  of  tiunsmianoD 
from  person  to  person  within  certain  definite  perioda  From  time 
to  time  it  has  Ixicn  a  subject  of  discussion,  "Whether  these  aevem 
affections  are  due  to  one  and  the  same  virus,  whose  action  i< 
mollified  by  admixture  with  secretions,  or  by  peculiarities  of  con 
stitution  on  the  part  of  the  recipient?"  or,  "  Whether  a  sepanti 
specific  jxjison  exists  for  each  form  of  venereal  disease?"  Thi 
latter  alternative  is  now  proven  to  be  true;  and  the  following  an 
the  <*huwes  of  venereal  afiections  which  are  sj)ecifically  distinct:- 
(a.)  Gonon-h(i»a;  (6.)  "Simple"  "non-infecting"  chancres,  uloer5,o 
sores;  (c.)  "Infecting"  chancres,  papules,  ulcers,  or  sores;  (i 
I^Iixed  chancres — the  conibined  result  of  the  virus  of  (6.)  and  {c) 
(e.)  Subso(jueiit  l<?sions  retaining  specific  powera  of  contagim 
(some  fonns  of  secondary  syphilitic  lesions). 

The  History  of  the  identification  of  the  natui^e  of  the  sepam 
lK)is()ns  which  give  rise  to  the  several  venereal  aifections  arrangi; 
itsi^lf  into  three  periods  as  to  time,  and  is  comprehended  in  tb 
medical  records  of  the  {>ast  century. 

I.  TliC  Period  and  Doctrine  of  Hunter — The  IIu}iteriai 
Chancre. — Hunter  tiiught  the  dt)ctrine  (now  known  to  be  u 
error),  "  Tliat  the  various  forms  of  syphilis  and  gtinorrluea  depeiM 
upon  one  and  the  same  {M^ison — that  the  matter  or  virus  produce! 
in  l)oth  is  of  the  same  kind,  and  has  the  same  pro]:>erties.  H( 
iKilieved  tliat  lie  ha<l  established,  by  ex|)eriment  and  observation 
that  thi.'  discharge  from  a  gononhcua  will  produce  either  i 
gononho'a,  or  a  chancre,  or  the  constitutional  affections  of  sy})hiiL 
— and  tliat  the  matt4;r  from  a  chancre  will  indifiTerently  give  nsn 
to  either  of  tliese  venereal  affections. 

Hunter  rested  his  l>elief  and  his  doctrine  mainly  on  an  experi 
ment  on  himself.  He  dip]>ed  a  lancet  in  the  venereal  matter 
from  a  gonoiTlia»a.  He  unulu  two  punctures  in  the  tissue  of  hi 
own  [Hjnis  with  the  lancet  so  charged.  One  inoculation  he  nuwL 
on  the  (/Urns — the  other  on  the  prepuce.  Two  distinct  resultf 
followed,  €a4:h  of  them  marked  by  a  distinct  and  8i)ecijic period  o\ 
incubation. 

Tlie  inoculation  on  the  PREPUCE  was  followed  by  itching  from 
the  titird  to  tlie  jljlk  da'y.    Qivi  \Jwi  ^^V^  vla^Y  the  site  of  the  punc- 
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in  a  waek  this  speck  had  commenced  to  suppurate;  the  ui^ethiu 
at  the  same  time  indicatmg  the  eommeiicement  of  a  discharge. 

The  inoculation  on  the  OLiJfS  waa  followed  hy  itching  fourteen 
days  afier  the  puncture  was  made:  three  days  later  a  speck 
api>eai^d  where  the  puncture  had  l>een  made.  Tlie  speck  became 
a  papule,  tlien  a  pimple,  and  ultimately  discharged  yellow  matter. 

The  aom  on  the  prepuce  broke  out  several  times  after  it  healed 
up;  but  tlie  sore  on  the  glana  never  broke  out  again  after  it 
healed 

The  secondary  lesions  of  syphilis  followed  this  experiment, 
demonstrating  the  "infecting'*  nature  of  a  virus  with  which  he 
had  been  inoculated.  Ulceration  of  the  throat  commenced  in  due 
time,  and  copper-coloured  blotches  on  the  skin  followed  in  the 
usual  sequence.  The  time  the  experiment  took,  from  the  first 
infection  to  the  complete  cure  and  elimination  of  the  poison,  was 
three  years. 

Now,  with  the  knowledge  of  sjrpliilis  which  we  possess,  can  we 
say  from  which  of  these  sores  the  constitutional  disease  arose? 
The  answer  will  evolve  itself  in  the  sequel  Hunter  believed  he 
had  inoculated  the  discharge  of  a  specific  gonorrhcea  only  and 
idome;  but  two  important  questions  now  suggest  themselves,  con- 
cerning which  Hunter  does  not  enlighten  us,  namely: — -Had  the 
person  a  concealed  infecting  chancre  from  whom  Hunter  took 
the  virus  ?  Was  the  patient  suffering  from  constitutional  syphilis 
at  the  time  he  had  a  gonorrhtBal 

Besides  Hunter,  Carmichael  in  this  country  taught  the  same 
doctrine  of  a  single  yinxa;  and  Cazenave  in  France, 

II.  The  Period  and  Doctrine,  of  Ricord. — Ricord  established,  by 
numerous  experiments  repeated  in  various  ways,— (1.)  Tliat  the 
inoculation  of  gonorrhoeal  discharge  by  the  skin  is  followed  by 
oo  specific  result;  (2.)  Tltat  at  had  two,  if  not  three,  distinct 
poisons  exi^t — ^namely,  mie  viims  which  would  produce  a  gonor- 
rhcea— another  virus  which  would  give  rise  to  a  specific  ulcera- 
tion, called  a  chancre.  The  ulcemtion  of  a  chancre  he  observed  to 
follow  a  verj^  definite  course.  It  commenced,  as  a  rule,  within 
twenty-four  houi-s  after  the  inoculation  of  the  poison.  A  pustxde 
formedj  which  breaking,  a  soji  or  suppurating  chancre  was  the 
result. 

Ricord,  however,  eventuidly  recognized  tim  classes  of  chancres 
— ^tbe  soft  and  the  hard  /  but  he  described  them  as  originating  in 
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the  same  way — hy  contagion  fixim  a  similar  primary  sore, 
experiments  were  of  one  or  other  of  two  kinda     Either  they  ^ 
made  on  jiersons  who  had  been  iilready  affected  hj  syphilis- 
known   to  involve  a  most  vital   fallacy   in  drawing  condusiom 
regarding  the  nature  of  syphilis  ;  or  on  persons  oonceming  whom 
it   was  not   ajscertained   whether   they  had  Wen  infeett^d 
syphilis  before  or  not. 

Hunter  showed  that  the  secretion  fix^m  mie  kind  of  syphilid 
sore  is  not  capable  of  being  inoculated  on  the  same  btidy 
produced   it;   and  now   we   know   that  the  diBcliarge   from 
^'infecting'*  aore  cannot  be  inoculated  on  the  already  info 
person.      Rieord  has  further  shown  that  the  phzstio  lympk,  \ 
increased  gi^owth   of  tissue   mund   a  true  chancre — the  *pfl 
sderoaia  or  induration — does  not  take  place  a  second  time  m 
the  same  subject ;  whOe  Signiund  and  many  other  ol 
now    agreed  that  the  "  infecting**  disease  does  not  repeat  )il 
This  brings  us  to — 

III,  TIte  Present  Pm^ud  in  the  History  of  S^philU^—Its  i 
me  nee  men  t  is  of  very  recent  date — since  1856  ;    and   is 
terized  by  a  belief  hi  the  dualUy  of  the  venereal  vims  ei 
of  gonorrhcea. 

The  surgeons  of  Lyons — Rollet,  Diday,  and  Viennois- 
Heniy  Lee,  of  the  Lock  Hospital,  and  Mr.  Henry  Thomfisoi] 
University  College  Ha^pital  in  London,  Hubbenet,  of  i 
SjT>hilitic  Clinique  at  Leipsic,  Sigmund,  of  Vienna,  and 
Barenspmng,  of  Berlin,  are  those  who.  by  experiment  and  cart- 
ful observation,  have  thrown  most  light  on  this  remarkable 
dtaeaae. 

In  addition  to  the  specific  virus  of  gonorrhoea  (which  may  mm 
he  eliminated  as  dbtinct  from  those  about  to  be  noticed), 
observers  recognize  two  forms  of  syphilitic  disease,  distinct  ml 
GTigin,  propctgcUion,  and  d'Ci'dopment    They  recngnise 
differences  in  the  mode  of  development,  and  in  the  seqtie 
phenomena  which  diBtLrigiiish  an  **  infecting"  and  a  '^nonn 
ing"  sora     They  have  shown   that  the  sore  which   event 
coniaminaiee  the  system  commences  differently  from  the 
which  does  not  infect  the  system.    The  "infecting'*   mm 
one  which  contjirainates)  commences  as  a  papule,  pimple,  abr 
fissure,  or  crack,  around  which  a  specific  growth  of  tissue 
place — a  sclerosis  or  induiution,    A  pustule  is  no  essential  iiaifl 
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tlie  procesa,  nor  is  suppumtion.  They  are  aeddenial  pbetiomena. 
tlie  result  of  irritatioa,  pressure,  or  laceration,  whidi  produces  a 
acre  or  uleei-ation— a  i*eBult  always  verj^  easily  eatablisbed  and 
maintamed  m  connection  witli  mfectiug  sores,  as  compared  with 
other  sores. 

In  women,  compared  with  men,  the  open  sore  is  said  to  be  still 
mofe  mre  aa  the  form  of  "  infecting  '^  mire,  A  hard  diancre  or 
sore  in  them  is  exceptional;  and  when  it  does  occur,  it  remains 
small,  is  ill-developed,  and  is  readily  overlooked,  even  when 
searched  for  mth  great  care,  aided  by  a  vaginal  examination 
with  the  speculum.  In  them  the  primary  lesion  which  infects 
the  sYstera  is  always  a  papule  (Sigmund,  Clerk).  Another 
peculiarity  connected  with  the  *' iiifectiTig"  sore  in  women  is, 
that  such  papules  are  apt  to  form  along  the  course  of  the  super- 
ficial lymphatics;  and  Ricord  admits  that  indunition  is  generally 
l^^ent  or  ill -developed  in  primaiy  soies  in  the  vagina. 
^pWben  tlie  papule  opens  and  becomes  a  sore,  the  fluid  discharged 
^mm  its  open  surface  has  been  shown  by  Hubbenet,  Lee,  and 
Rollet  to  fumiBh  a  diagnostic  test  of  the  kind  of  disease,  and  of 
the  sore  from  which  it  proceeds.  Sigmtmd  does  not  go  so  &r  as 
this.  He  does  not  consider  the  sores  or  chancres  so  diffei'ent  in 
form  or  character  as  to  be  at  once  distinguishable  the  one  fi-om 
the  other,  ffe  %mUa  to  see  tJie  virus  pvoduoe  pabt  of  its  effect 
upon  the  system  beyond  the  site  of  iiiocuktion  before  he  decides 
as  to  the  nature  of  the  sore.  He  waits  to  see  the  lymphatics 
indurate.  He  Imlieves  that  then,  and  not  till  then,  the  distinction 
can  be  absolutely  drawn  between  a  sore  which  will  infect  the 
system  and  one  which  will  not.  He  belie ves^ — (1.)  That  if  induiu- 
tion  of  the  lymphatics  does  not  take  place  witlmi  six  or  eight 
weeks,  and  (2.)  That  if  repeated  successful  auto-inoculations 
can  be  made  on  the  bearer  of  the  chancre  during  this  period, 
then  it  is  certain  that  the  sore  wiU  not  infect  the  system.  If, 
on  the  contnuy,  the  lymphatics  indurate,  and  auto-inoculations 
cannot  lie  then  effected,  the  sore  is  assui'edly  an  "infecting" 
chancre. 

The  addition  to  our  means  of  diagnosis  from  the  nature  of  tlie 
discharge— pus  from  the  one,  not  from  the  other — is  one  of  great 
value  when  it  can  be  made,  because  the  diagnosis  as  to  the 
probability  of  subsequent  infection  may  in  some  cases  be  made 
earUer, 
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Period  of  lEcmbation — The  time  of  the  oommencemeni  of  i 

or  lesion  after  inocuktiou  or  contagion  is  of  great  im|ioi 
to  be  noticed  A  definite  period  of  incubation  e&ktti  for 
"infecting"  sore,  fixed  by  experiment  m  well  ba  hy  mmii 
obsen^ation.  Diday  and  RoUet  tis:  the  period  at  tweuU'-foQt 
days  if  the  poison  is  from  a  primary  sore;  but  at  twenty-eix  days 
if  the  poison  is  from  a  socondaxy  lesion.  Sigmund,  of  Vienna. 
fixes  the  period  of  incubation  at  from  fourteen  to  twent>'-0De 
days.  Sometimes  it  may  be  longer,  but  never  beyond  &ix 
or  forty-two  dtiys,  Tlie  circumstances  which  may  protnurt^ 
period  thus  long  are  exhausting  fevers^  pregnancy,  and  aniei 
states  of  the  constitution. 

Contamiaatioii  of  the  SystenL — The   "infecting**   sore  does 
remain  merely  a  local  disease.    It  contaminates  the  system,  gi^ 
rise  by  zymosis  or  multiplication  to  one  of  the  most  maligiiiiilt 
and  most  lasting,  and  m{mt  destructive  foi-ras  of  a  poison 
tliat  fiffects  the  human  frame.     How  is  this  brought  about? 
only  constant  index  of  such  contamination  or  seconckry 
commencing,  seems  to  be  the  occurrence  of  multiple  ei 
of  related  lymphatics  and  lymphatic  glands,  which  begins 
ten  or  twelve  days  after  the  papule,  ulcer,  or  chancre  has  mi 
appearance;  or  from  four,  five,  or  six  weeks  after  contagio] 
inoculation  by  sexual  intercourse,  or  othenTriae.    Thisp  too, 
delayed  by  exhausting  diseases  till  three  months  after  com 
8uch  glands  do  not  suppurate.     They  enlarge  s^lowly.  and 
uut  pain  in  the  immediate  vicinity  of  the  sore;  and  eventi 
those  in   the  axilla  become  similariy  affected,  and    ultiii 
enlargement  of  the  chain  of  glands  extending  up  towarda 
occiput,    behind    the    stemo-mjistoid    muscle,    is    appamnt 
general  morbid  condition   of  the  whole  sygiem  is  the 
saiy  residt  of  thfs   extensive   disease  of  the  Ij-mphatic  gli 
Nutrition  becomes  defective.     The  blo+id  is  changed;  it 
ancemia       Emaciation    is    then    oft«n    rapid.       The     dl 
organs  are  impaired  in  function.     The  muscles  lose  their 
ness,  elasticity,  and  energy;  and  the  losionB  peculiar  to  sy 
set  in. 

The  following  table  exhibits  a  scheme  of  the  periods  of  app 
ance  of  the  phenomena  after  inoculation  from  an  infecting 
and  estimated  from  the  first  appearance  of  the  [mpule  or  i!»v 
(Siomund). 
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Day-I^th    miA   litH    llih    IWt     aiif 
1  Ixpmition  or  Softs, ,„***.,, «,«^,«.G»AS9— 71       M      7&      U      Vi        3 

wttit^h    s^    iiik    1th    Bih    t>th    mh  nth   im 

IL  EjTUXEDfKVT  OF  Glutim^* ^....C^m^-^l  44  fid       74       40       30       13         9  — 

IIL  Sk)^  ox  TUX  Skut^. <„..... ^  9  4LfiB4fi23U-^  2 

TV,  Pafclji  wrii  PuBTOua^.,, •**.,„*,*,     ^       —  —  —         3       la       U       34       S7  31 

V.  A»tiM;-rtoK#  ot  Fauck^. ♦»,,,.,„, P.,      «        —  —  —          7        W        »#       41       41  *3 

Cutaaieona  AfTeclioni. — Besides  the  general  involvement  of  the 
glands^  the  condition  of  the  skin  may  further  demonstrate  the  con* 
tamination  of  the  system-  In  the  more  insidious  form  of  contam- 
ination its  colour  generally  is  altered  It  becomes  pale,  white, 
fawn,  yellow,  or  brown;  and  is  wrinkled,  diy,  harsh,  rough,  and 
hard,  and  no  longer  soft  and  elastic.  The  eruptions  are  papular, 
pustular,  or  scaly,  and  they  are  peculiar  in  their  symmetry  of 
distribution,  and  in  the  curvilinear  character  of  their  grouping, 
Tbey  leave  tehind  them  stains  of  colour,  pale  cicatrices,  or 
persistent  ulcerations  of  the  true  skin.  The  local  distribution  of 
the  syphOitic  eruptions  are  also  peculiar  (Devergie).  •*  Their 
seats  of  election  in  the  order  of  fi'equeney  are,^ — ^(1.)  The  parts 
round  the  ahe  of  the  nose  and  the  imgles  of  the  mouth ;  (2.)  The 
roots  of  the  hair  at  the  forehead  and  back  of  the  neck;  (3.)  The 
inner  angle  of  the  eyes;  (1)  The  centre  of  the  breovst;  (5.)  The 
inner  side  of  the  hmbs,  the  neighbourhood  of  the  axilla  and  the 
groins. 

The  Affections  of  the  Faeces  are  often  not  more  than  a  pecidiar 
45olour  of  the  mucous  membrane,  persistent,  however,  like  the 
Gaining  of  the  skin  (GaibdNER),  and  eventually  leading  to  dis- 
organization In  women  the  procese  may  cease  with  a  slight 
follicular  swelling  of  the  mucous  membrane  of  the  fauces,  tonsils, 
and  soft  palate  (Sigmund),  If  the  process  does  not  cease,  then 
superficial  erosions  or  deep  ulcers  of  tlie  soft  palate  supervene. 
Or  stni  more  diSused  forms  of  ulceration  may  set  in,  involving 
great  destruction  of  parts,  and  spreading  in  all  dii-ections — 
encroaching  on  the  nasal  fossee  and  pharvTis,  eating  away  the 
epiglottis,  extending  down  the  air-paasages,  and  even  causing 
necrosis  and  exfoliation  of  the  cartilages  of  the  larynx. 

Second  Attacks  of  SypMlifl, — The  general  infection  is  of  such  a 
kind  as  to  render  the  system,  as  a  rule,  proof  against  a  second 
invasion  of  the  specific  '* infecting"  virus.  The  disease  never 
fepeata  itself,  except,  it  may  be,  after  a  long  inten^aJ,  Sigmund 
has  seen  such  a  case.  In  this  respect  it  resembles  other  vbrulent 
diseases  acknowledging  a  specific  virus  as  their  origin;   and  in 
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tlieiii  the  iinniunity  is  usually  Imt  not  invariably  coinpk'to — e.rj. 
smuU-pox,  co\v-jM)X,  scjirlot  fcvor,  and  the  like.  After  the  sy.steii 
is  «>nce  infV'cte<l,  the  s|iecitio  sore  cannot  Ixi  tramiplante^l  by  oun 
tcigion  or  inoculation  to  any  other  iMirt  of  the  b<jdy.  Tlie  '*  iu/ed 
ing"  Koiv  is  not  aufo-lnocalable;  and  a  jnirson  Hiiffering  finin 
I'liancre  infecting  his  sj'steni  will  not  lie  affected  by  a  fiinhe 
inoculation  of  the  siinie  si)ecific  vims.  Tlierc  Ls,  however,  a  aligl 
qualification  to  he  nuule  hert\  Mr.  Henry  Lee  has  shown  the 
(1.)  llieiv  is  a  tifuf/f  in  the  existt»nce  of  an  "  infect  hi//"  si^re  whe 
it  is  aufo'hioculahh'.  That  jKiriod  or  sta^o  is  a  very  early  onei 
the  existence  of  tlie  sore — namely,  hefore  any  specific  systemi 
action  has  lM*;^un  to  develoj).  If  at  this  jKjriod  the  })oison  i 
another  "i///r'c/////y"  chancre  fmni  another  j>erson,  or  from  tli 
chanciv  aln-july  cxistin;^  on  the  sjune  j»ci*son,  Ih)  inoculated,  then 
se<'on<l  *'  iufntiiuj"  chanciv,  accui-at<.'ly  ivp!vsenting  the  ori;,niiii 
will  result.  The  juniod  when  this  event  esin  ha])|»en  Ls  Uhn 
the  ^hmd  indunitinn.  (2.)  Mr.  Lei*  h:iH  shown  that  then*  is 
certain  cniHUflon  of  the  chancre  in  which,  at  any  staj^e,  on  bein; 
inocubited  tn*  tnnisj)! anted,  it  will  pHwluce  a  s<.»re.  It  then  ajffxw 
to  he  auto-in<M*ulal)Ie.  But  this  is  only  in  ajuxjanunxj,  ami  uu 
in  ii'ality.  The  <'on(lition  of  the  chancre  that  does  this  is  oiu 
of  !i'r!t<(fli'it.  Blister  a  chanci-e,  or  irritate  it  by  an  irritiitiii, 
ointment,  <»r  hy  any  otlier  means,  so  jus  t<^  cause  pus  to  Huw— Ire* 
pus  <'orpus»-li's  hein^  yenenited — and  tlu^ii  we  may  have  wlwl 
has  hi'en  recently  termed  a  "mixed  «thancre,"  of  nnich  lutirt 
fiv(|uent  oe<-urreiice  th;in  has  ^enendly  l>een  siipposi^Ml  (SlCML'XU; 
Si^nnmd  h.is  pnniiicrd  such  chancivs  by  incK'ulation.  Hk 
iitmost  <'airiinn.  therefon?,  is  necessjiry  liefore  pronouneiii;^  awn 
to  be  noii-fifiiih'tlifir — /.  c,  'non-utjvctlny.*'  Si;jfniujid  inocuktol 
the  pus  <»r  a  snlt,  contagious,  or  supjninitin^  sore  upon  tli' 
infiltration  or  scleroMs  of  a  hard  jKipule  ou  which  the  skin  lia«i 
!'en>aine<l  unhroken.  Ix'twcen  twenty- lour  and  foi-ty-ei*jht  hour., 
aftei*,  a  suppuratin;^  ulcer  was  estiihlished,  which  aiYervi'ai'ds assiuuL**] 
ilunterian  chanict^-rs.  Inot-uhition  of  two  ]M»isons  may  thus  U-  iii 
SOUK?  castas  simnlt4Uic(»us  or  successive.  Hence  "mixed  chancres* 
present  two  asj)ects:  on  the  surface  is  the  soft,  contiigious,  pus- 
producin;^  ulcer;  while  deeper  down  is  the  sjKicific  s^iJiilitic 
infiltnition  of  the  true  '' inject  hi  y'*  virus.  Local  plugging  ami 
enlargcww^wt  i\f  t\\vi  svv\v<ii-tlcial  ahs<ir1)ents  tjike  place  fixini  such 
"mixed  vAiAwav^sr  Kv^vanv^W^  ^A\\\\^v3«  \sS^Yiaii\.^^ 
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of  lympliatic  glajids  nearest  to  th©  aore,  spreading  graduallj  to 
distant  and  more  distant  groups.  This  is  the  constant  series 
of  phenomena  after  sypbilitic  "infection,"— a  regular  series  of 
connected  events,  giving  rise  to  such  symptoms  as  are  associated 
with  no  other  disease  poison  except  that  due  to  syphilis. 

The  best  account  of  the  primitive  appearances  of  these  sores, 
consistent  with  our  advanced  knowledge  of  syphilis,  is  to  be 
found  in  ''A  System  of  Surgeri/'  (p,  1144,  et  mq,),  by  the  late 
Professor  Miller,  of  Edinburgh,  whose  early  death  is  so  much 
to  be  lamented. 

In  many  cases  of  sloughing  phagedena  the  syphilitic  poison  at 
once  ijiduces  slough,  as  is  the  case  with  the  poison  of  snake  l>ites, 
ah"eady  referred  to  at  page  6{i3,  when  the  tissue  and  the  virus 
both  die  simultaneously.  Such  cases  do  not,  as  a  rule,  infect. 
So,  also,  if  the  part  inoculated  is  made  to  slough  by  escharoticSj 
both  the  virus  and  the  tissue  may  be  destroyed;  and  herein  lies 
the  value  of  the  early  use  of  caustic  sufficiently  powerful  to 
destroy  the  inoculated  part. 

On  the  other  hand,  the  sore  which  does  not  infect,  and  which 
does  not  contaminate,  is  the  "soft/*  suppurating  sore — the 
*' chancroid  ulcer"  as  it  has  been  called — or  **tbe  simple  con- 
tagious ulcer  of  the  genitals,"  The  virus  begins  to  act  from  the 
vety  moment  of  its  application,  and,  after  the  formation  of  a 
pustule,  ulceration  is  generally  estabhshed  by  the  sixth  or  eighth 
day  from  the  time  of  infection.  It  is  purely  a  local  disease,  and 
is  generally  veiy  soon  ticcompanied  by  an  enlELrgement  of  the 
lymphatic  glands,  which  goes  on  to  suj>puration,  and  ends  there. 
This  sore  may  be  transferred  or  transplanted  at  will,  by  contagion 
or  inoculation,  from  one  part  of  the  body  of  the  patient  to 
another,  or  from  one  person  to  another.  It  is  thus  auto-inocul- 
able,  and  Ls  always  so,  the  period  of  incubation  being  short — - 
about  twenty-four  hours  only*  Its  virus  b  particularly  irritating. 
Hence  numerous  sores  of  this  nature  may  exist  on  a  person  at 
one  and  ihe  same  time;  but  succemive  infecting  aores  do  not,  as  a 
rule,  ever  exist  on  the  same  person.  The  viuUiple  chanicter  of 
the  simple  sore  is  now  generally  i-ecogiiized,  and  likewise  the 
solitary  chai-acter  of  the  infecting  one.  The  soft  chancre  is  alto- 
gether a  local  sore,  and  so  remains;  while  thousands  of  them  may 
be  multiplied  at  will  successively  over  the  same  person's  body, 
©epeciaUy  during  its  stage  of  suppuration  and  ulceration.  The 
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ordinary  site  of  the  soft  chancre  is  ob  the  prBpuct^  and  in  tW 
sulcus  behind  the  corona  glamdw.  The  parts  most  suBceptibk  of 
laceration  are  the  pari^  most  exposed  to  the  inoculatiotu  and  whew 
the  virus  is  most  likely  to  nestle  and  to  be  overlooked  (Hillir). 

As  far  back  as  1856»  Mr.  Lee  showed,  and  Mr,  Rollet  sinct^  tln^ 
has  also  shown ^  that  not  only  is  the  infecting  sore  not  capable  of 
being  transmitted  from  one  part  of  the  body  to  another, 
it  is  not  inoculable  upon  a  person  who  has  been  ahnaody 
taminated  by  syphilis,  more  particularly  so  long  as  lesioni' 
tinue  to  develop  themselves.     It  is,  therefore,  as  necesaaiy 
to   distinguish   "infecting"  and  "non-infecting"  sorea  ae  it 
necessary  to  distinguish  the  various  forms  of  continiied  feresi. 

In  future  experiments  and  obaervations  tm  to  the  effects  (if 
primary  syphilis,  it  must  be  remembered  that  the  subject  cannot 
be  studied  or  experimented  with,  to  any  extent,  upon  the  p 
Idmself.  For  this  reason  many  of  tlie  early  oljservatioi 
Hunter  and  Rioord  are  limited  and  fallacious:  one  might  aa 
attempt  to  study  the  vaccine  disease  by  re-inoculation  of 
the  same  person  a  second  time,  immediately  after  it  has  pi 
its  specific  effects  * 
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*  Another  kind  of  mT^  tctj  frequently  ieea  about  the  pttpum  or  jjrtaai 
maiit  or  tlie  rtdva  of  wfimen,  bmc^ntioned  bere  to  guard  agaiuffi  its  being 
with  floft  venereal  aor^B,  or  with  chancres— I  itieati  the  soro  whidi  form 
eruption  of  ilfr]je&  prfpvtialis.  The  etUfitioti  of  HerptM  ptfpuimlk 
hy  Itching,  which  ia  felt  at  the  base  of  the  glafw^  at  the  intenud  vnflieo  oCAM 
pr^pui^^  or  at  the  jnnction  of  Uio  pr^pitce  and  the  glawk  Thia  itchi^  k  tfUm 
alight  aa  not  to  attract  notice,  and  it  h  not  of  the  same  kind,  nor  does  it  o^ew^ 
same  eitej  aa  tlie  itohing  of  gonorrhoea.  The  anrface  of  the  glan^  or  ^  the 
way  be  red,  and  lUthoagh  nothing  may  be  at  firat  visible  with  the  tiaJEjA]  9f% 
yet  by  means  of  a  hand  lens  amall  drculiir  eleimliosa  of  cntiele  are  to  be  iMi 
imiaed  bj  limpid  sertim.  Several  groupa  of  these  small  venete  gesmQj  ooef* 
tepurated  from  each  other  by  the  apace  of  a  few  Hnea.  These  evcntniUj  boiil;  tod 
in  their  plAce  small  circular  uJceratioiis,  perfec^tlj  dietinet,  are  to  be  aeeti,  with  and 
bottom,  and  meaffuring  aeareely  a  quarter  of  a  tine  in  diivmeter.  The  tiiUt  of 
herpetic  nlcers  m  highly  aenaitivep  and  secretes  pua  and  AtiiJi  tismiilly  of  an 
and  peeiiliar  odour. 

Wlion  the  grou|M»  of  veaiclea  are  dtuated  on  the  miam&tij»  «mr&oe  of  tlie  |>f^P«« 
t!iey  are  but  alightly  inflamed,  compared  with  thoae  aitnatied  on  ila 
mueoua  surface.     Froquently  tbo  fluid  contained  tn  the  reakloi  im  ^m 
Burface  ii  re-abBorbed,  when  sUgbt  destjuamation  easnm  OT«r  the 
fluid  in  not  mbiorbed  it  becomes  opaque  after  a  few  daya^  and  smail  icaly 
tinus  take  the  place  of  the  group  of  veaiclea.     The  diiiAio  ttiAy  thttt 
i*U>tit  *^fsn  or  eiifhi  daya. 
When  the  gronp«  of  Tedclea  form  on  the  internal  aspect  of  tlM 


Ifl^ 


lotmcES  OP  iNFBcrno!T  m  stphitjs. 


707 


a  VeMcles  or  Media  by  which  the  Specific  *' Infecting"  Vims  may  be 
Inoeiolated. — Besides  the  discharge  (non-purulent  or  mixed)  froiri 
an  infecting  aore,  there  axe  at  leaat  three  other  sources  of  infec- 
tion, namely, — (1.)  Tlie  contagioti  of  secondary  syphilitic  sores — 
€.g.,  the  gj^hilitic  secoDdary  ulceration  of  the  female  nipple, 
uioeulating  the  mouth  of  the  healthy  infant  horn  of  healthy 
parents,  (2.)  It  is  now  also  establiBhed  that  secotidary  8}^hilitic 
iDoculation  (a.  g.,  the  dischai^a  from  the  softening  and  ulcemtion 
of  gummatous  tumors,  mucous  tubercles,  papules,  and  the  like) 
gives  rise  to  a  sore  which  exactly  resemblas  a  primary  infecting 
chancre  (Lee,  Bollet,  Vienkois).  But  it  is  said  to  differ  in  the 
^pjloving  particulars,  namely — (a.)  The  period  of  incubation  i^^ 
Iwd  to  be  somewhat  longer;  (6.)  Ulceration  is  superfcial;  (c.)  The 
sore  heals  in  a  shorter  time;  (d)  Induration  is  leas  marked;  (*?.) 
The  constitutional  infection  is  longer  tii  developing  itaelf ;  and  (/) 
The  lesions  which  result  are  said  to  be  not  again  contagious, 
ITius  it  ia  supposed  the  great  epidemic  of  the  fifteenth  century 
gradually  almted  Hence  also,  perhaps,  the  modem  belief  in  the 
modifying  influence  of  sj-^hilization  may  to  some  extent  be 
explained — an  operation  which  is  not  warranted  by  the  present 
scientiiic  knowledge  we  possess.  (3,)  The  blood  of  thof^e  suffer- 
mg  from  acute  secondary  syphilis  inoculates,  (4.)  A  female, 
Pfeerwise  free  of  syphilis,  may  become  contaminated  during  the 
gestation  of  a  foetus  begotten  of  a  male  who,  at  the  time  of  the 
fruitful  connection,  was  himself  alone  suffering  from  contamina- 
tion of  the  system  by  syphilis^  in  some  form  of  active  secondary 
phenomena  (DroAT,  Maclean).  In  such  cases  no  syphilitic  sores 
^dsted  on  the  genital  organs  of  either  party  at  the  period  of 
sexual  intercourse. 

Experiments  at  Florence,  at  the  Clinique  for  venereal  diseases, 
show  that  healthy  persons  may  be  inoculated  with  the  blocHi 
of  syphilitic  patients.  It  is  related  that,  on  Januaiy  23,  18G0, 
two  young  doctoi's  were  inoculated  with  the  blood  of  a  syphilitic 
patient,  but  no  result  followed;  on  February  6,  1862,  three  other 


inereaee  in  mza  rapidly,  aiidtho  ioflamiuation  is  much  more  active.  The  walls  of  the 
vmadm  «re  so  eitr^fmely  thiii  and  transparent  that  the  red  colotii-  of  the  ini tuned 
fclsni^  may  ha  leea  through  them.  But  the  fluid  soon  becomes  opaque  »nd  nero- 
putuhmif  loiaU  moiitt  cmata  or  ecab#  form,  wM^ih,  being  di«tAcbed  naturally  or 
•ccidentally,  eiqioge  occomted  spota  j  and  it  is  important  to  diatingaish  these  from 
lolt  Tenered  cbnocrea.    The  veneival  sores  oever  tx>mmeiiGe  aa  vesicles. 
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doctors  (ijerfeetly  free  from  sjpliiJis)  were  ii^Dculated  by  vmffm 
blood  taken  from  a  female  suffering  from  tbe  acute  lesions  of 
secondary  sypIiUitic  disease.  Charpie  Boaked  in  the  blood 
applied  to  an  abrasion  in  the  arm  of  eack  On  March  3  (twej 
five  days  after  the  operation)  a  slight  itching  and  elevation 
perceptible,  a  papule  formed,  which,  eight  days  aflei 
became  covered  with  a  cmst  This  ciuat  increased  in  tl 
riay  b}^  day,  and  twelve  days  after  the  appearance  of  the  fmpi 
two  glands  in  the  axilla  became  eidai-ged,  and  the  ^n^bilitj 
the  papule  increased.  Nineteen  days  ai^r  its  appeaiana^ 
crust  fell  off,  leaving  a  fimnel-ahaped  chancre,  with  elastie  resi 
liorders.  On  the  twenty-third  day  the  chancre  had  incr< 
^ize  and  indnmtion.  On  the  fortieth  day  eruption  on  the  akin 
and  glanduhu*  swellings  in  the  neck  supervened.  The  eiythtwi 
lasted  eight  days,  and  pursued  a  regular  coni'se. 

On  the  forty-eighth  day  the  gljinds  had  increased  in  siae  ini 
hardness^  the  chancre  maintaining  its  specific  conditloQi  fihow- 
ing  no  tendi'ncy  to  heaL 

On  the  fiftieth  day  the  colour  of  the  eiythema  became  dect^ 
ooppeiy,  and  tieatment  by  mercury  was  then  begun.     In 
experiments  tlie  blood  communicated  disease  to  OTW  out  rf 
who  submitted  to  the  experiment     The  recognition  of  this 
explains  many  occasional   cases  of  sypJiiEtic  affection  Wi 
obscure — e.  g.,  syphilis    from    vaccination,    contamination 
hejilthy  nurse  from  theT  sore  mouth  of  an  infected  infant, 

the  like.     One  of  the  most  remarkable  and  lamentable  insi    

of  the  inocnhvtion  of  syphiMs  through  vaccination  is  that  wMdh 
124  now  well  known  as  the  epidemic  at  Bividta.     At  that  jJiice 
no  fewer  than  forty-mjc  children  became  affected  with  By^\ 
the  disease  being  communicated  to  each  of  them  thnmgh 
oix^ration    for    vaccination    (Pachidlli,    Spkri^'O,   Kew 
Soeiehj  Y€Ur^Bool\imi'<j2). 

4.  MorHd  Anatomy  of  the  Secondary  Lesions  and  Local  Orowtlu  ffl 
the  Intenial  Tiscera*— These  are  now  so  unifonuly  found  aseociatid 
with  a  history  of  syphilis  that  they  are  rightly  regarded  m  the 
remote  effects  of  the  specific  venereal  or  syphilitic  virus.  S»j 
varied  are  the  effects  of  sj^hUis  that  a  complete  accoi 
syi>hili^  and  its  lesions  has  yet  to  be  written;  but  it 
useful  to  illusti-ate  some  of  the  points  of  view  from  whi« 
subject    in   its    pathological   bearings    is   now  being 
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premising  that  it  ig  necessary  to  examine  the  subject  carefully 
from  year  to  year^  as  opportunity  offers  and  aa  fresh  facts  add 
to  our  knowledge,  being  eyer  alive  to  the  fallacies  which 
inevitably  smronnd  the  most  patient  investigations. 

Hitherto,  and  even  still,  we  may  be  led  to  suppose  that 
h^i^egxdarity  is  the  rule  in  the  development  of  sjT)hilis;  but  aa 
our  knowle<ige  gets  more  definite,  the  lesions  are  obsei^ed  to 
follow  a  certain  order  and  method  of  appearance,  disturbed  only 
or  proti*acted  by  various  modifying  cireumatiincea,  either  of  a 
constitutional  kind  or  brought  about  by  the  action  of  curative 
agents. 

From  any  one  of  the  sources  of  infection  already  noticed,  the 
later  stiiges  of  syphilis  are  characterized  by  lesions  wtich  are 
distinguished  from  the  earlier  specific  affections,  both  by  their 
situation  and  by  their  morbid  anatomicBl  peculiarities. 

Differences  in  the  stage  of  the  disease  have  hitherto  been 
mainly  based  upon  the  organs  affected  The  primmn/  affection 
being  local,  the  so-called  secondat'y  affedioiia  or  stufjee  were 
considered  to  be  those  which  involved  the  skin,  the  muconB 
membranes,  and  the  iris;  while  the  teriiatn/  symj^l^^is  or  stageB 
were  those  which  implicjited  the  areolar  tissue,  the  bones,  the 
muscles,  the  liver,  the  brain,  the  heart,  lungs,  and  the  kidneys. 

A  division  based  on  the  anatoviical  charactei-s  of  the  lesions 
seems  to  be  more  satisfactory  than  any  arbitrary  arrangement 
into  stages  of  a  supposed  primary,  secondary,  or  tertiar}^  order 
(Haldane), 

■  1,  In  the  so-called  primary  and  secondarj^  affections  we  have 
mainly  to  do  with  congestions,  infiammations,  and  ulcers. 

2.  In  the  tertiary  lesions  and  advanced  stages  of  syphilis 
there  is — {a,)  A  "constitutional  c^ichexia,"  with  certain  definite 
anatomical  characters;  and  (b.)  A  tendency  to  the  gi'owtli  of  a 
peculiar  material,  chiefly  in  the  form  of  gummatous  tumors  or 
nodules,  of  which  the  node  is  the  common  and  familiar  type; 
but  which  are  found  not  only  in  the  boneSj  but  in  the  areolar 
tissue,  the  liver,  the  lungs,  the  heart,  the  brain,  the  muscles,  the 
testicles,  the  eye.  (c.)  There  is  Ukewise  to  be  observed  a  ten- 
dency to  various  interstitial  inflammations;  and  (d)  The  occur- 
rence  of  cicatrix-like  losses  of  substance  visible  on  the  surface  of 
solid  organs. 

■  With  regard  to  the  *'  constitutional  cachexia,**  it  is  necessary,  if 
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posaible.  to  distinguisli  the  tlegeiiemte  nutrition  brouglit  about  Ij 
"inherited"  syphilis,  as  coiitra^rted  witli  tb&t  bmughi  aboi 
acqiiii^d  syphiliB. 

The  constitution  of  the  person  also  materially  inllaeBoes 
phenomena  which  supervene  during  syphilis — e.  g,,  gout,  rheunift* 
tism,  tuberculoiiLs,  and  cancer  modify  the  syphilitic  ledoas  ftud 
degenerationis;  while  constitutional  syphilis  in  its  turn  mi 
the  character  of  ordinary  diseases. 

Persona  with  a  tendency  to  rheumatism  are  apt  to  hav 
same  tissues  involved  in  syphilitic  lesions  as  if  be  suffered 
rheumatic  inflammation     Hence  aypbHis  is  often  set  down  as « 
cause  of  rheumatism.    The  serous,  fibro-aerous,  white  connectiit 
tissues  are  the  sites  of  the  lesion  in  the  forms  of  perioetUia,  ii 
comeiiis,  and  affections  of  the  true  skin 

In  tuberculous  patients  those  tissues  are  apt  to  l>e  inv 
In  the  syphilitic  lesions  which'  are  most  prone  to  iilccmte, 
to  have  tubercles  grow  in  thenL  Hence  syphilis  is  oftei 
down  as  a  cause  of  phthisis.  Tlie  mucous  membranes  are 
prone  to  suffer  in  such  cases.  Hence  syphilitic  growths  do 
themselves  in  the  lungs,  the  glands  and  brain,  pharynx^ 
tonsik,  tongue,  and  testicles. 

In  the  gouty  or  vascular  subjects  the  arterial  or  n 
structures  and  joints  are  apt  to  suffer  most  from  the  syj^b] 
virus,  and  the  lesions  are  chiefly  in  the  form  of  degenei 
Hence  syphilid  may  be  set  down  as  a  cause  of  disease  ia 
great  blood- vesseb,  leading  to  thoracic  and  abdominal  aneurisiBi 
at  an  early  period  of  life;  and  of  the  smaller  blood-TefiseK  lead* 
ing  to  amyloid  degenmntion,  or  waxy  degeneration  of  the  Uvcr* 
kidney,  spleen,  and  intestines. 

The  lesions  in  syphilis  eventually  assume  a  variisty  of  Udh 
tomical  forms,  but  in  the  first  instance  they  are  to  be  recci] 
in  tlie  typical  forms  of  nodes,  gummatat  tubejvlea^  or  k 
jmriostiiis  and  ^nfiammaii^ytw  of  fihrouB  tUmjt^t  tending  to  den 
necrmis,  or  ahscem,  or  to  hypertrophy,  aa  in  tsGmUms,  and 
mately  to  cicatrices  in  various  organs.    Secondly,  in  degenemli 
such  as  the  amyloid-     (See  page  120.) 

Gummata  are  the  characteristic  lesions  of  tertiary  sjiihilia 
fonn  growths  which  lead  to  the  development  of  elastic  tu 
composed  of  a  well-defined  tissue,  but  with  elements  estre: 
nunute.    The  gummatous  tumor  takes  origin  from  the  elemeni^  i 
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of  connective  tissue,  or  the  analogues  of  such  tissue,  and  hence  the 
universality  of  the  site  of  these  lesiona  They  are  like  pua  or  an 
abscess  in  this  respect. 

When  they  first  attract  attention  (as  a  node  on  the  skin,  or  on 
the  shin)  they  are  small,  solid ,  pale  swellings ^  like  a  hard  kernel, 
viirying  in  size  from  that^  of  a  pea  to  the  sixe  of  a  hancot  bean. 
They  may  be  generally  first  seen  in  true  skin,  or  subcutaneous  or 
submucous  tissue;  and  where  the  tissue  is  lax  they  grow  to  a 
considerable  size,  and  give  a  sensation  to  tlie  hand  as  if  filled  with 
gum.  Kepeated  examinations  of  this  growth  show  that  in  the 
gelatinous  condition  it  arises  from  a  proliferation  of  nuclei  in  the 
cells  of  the  connective  tissue — like  the  formation  of  granulations 
in  a  wound  The  component  cells  appear  as  round,  oval,  or  oat- 
shaped  particles,  imbedded  in  a  matrix  of  fine  connective  tissue, 
of  a  granular  character,  tending  to  fibrillation.  The  cells  are  a 
little  larger  than  blood-globult*s,  and  contain  granules  in  their 
interior  when  mature.  In  the  young  condition  they  are  contained, 
and  are  seen  to  grow  in  groups,  within  the  connective  tissue  cor- 
puscles. In  some  respects  they  resemble  tubercle,  but  diifer  thus 
in  the  mode  of  growth.  How,  then,  do  we  recognize  the  nature  of 
such  growths?  First,  taking  the  history  of  the  case  as  a  guide,  we 
are  led  to  conclude  entirely  from  the  anatomical  chanicter  of  the 
growth ;  and  when  such  lesions  are  seen  in  a  cafie  with  a  distinct 
history  of  syphilia,  several  questions  suggest  themselves  for 
cnneideratton.  Is  it  the  result  of  inflammation  ?  Is  it  cancer  or 
tubercle  I  Is  it  a  syphilitic  lesion?  Are  there  traces  of  other 
similar  lesions  in  the  ho<iy?  As  a  rule,  injlammalion  leads  to 
abscesses  or  hypertrophies  of  tissue  or  fibroid  degenemtion,  and 
found  all  these  syphilitic  nodes  we  have  such  hypertrophy  and 
tlegeneration,  just  as  we  have  round  tubercle  nodules.  Abscesses 
are  easily  recognized  by  the  pus ;  and  which,  being  altered  by  age, 
may  still  he  anatomically  recognized.  Cancerous  masses  are 
reeognized  by  the  juice  expressed  from  them.  Here  we  have  no 
juice ;  and  tlie  cell-elements  seen  in  cancer  are  characterized  by 
the  diversity  of  their  form  and  growth.  Here  the  elements  are 
uniform  in  appearance  and  size,  and  form  growths  less  highly 
organized  than  cancers,  which  tend  to  infiltrate  and  involve 
neighbouring  textures;  whereas  the  gummy  syphilitic  node 
remains  isolated,  and  is  usually  surrounded  by  a  dense  but 
clear  semi-transparent,  gmyialij  vascular,  fibrous  tissue,  and  verj^ 
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resistant  to  tbe  finger.  Thus  Ujeae  nodes  appear  BonijetiiQeit  ai  if 
enclosed  in  a  kind  of  cyst^  from  which  they  may  someiins^s  be 
enucleated. 

By  way  of  elimination  or  exclusion,  therefore^  we  may 
come  to  recognize  such  gi-owths  as  syphilitic — eren  witUoul 
history  of  syphilis  (Haldake).    They  have  b^en  recognized  mm 
and  described  in  all  the  solid  viscera  of  tbe  body.     The  microscuj* 
has  enabled  us  to  study  them  with  minuteness-  but  it  is  »«*!? 
their  history;  position »  mode  of  appeaiunce»  structiiral  elemeo] 
cause,    and  results,  which    enable    ua    to    recognize   their 
chanicter. 

DevelopmeiLt  and  CoiuBe  of  the  Syphilitic  Node, — (L)    Pmlifei 
goes  on,  and  a  glue-like  mucous  fluid  forms,   constituting 
inter-cell  niateriaL    The  tumor,  if  near  the  surface,  melts,  oi 
and  ulcerates,  thereby  giving  evidence  of  active  or  acute  con 
tional  disease,     (2,)   The  tumor  continues  gelatinous  and  cob^ 
ent  (if  in  dense  parts,  deeply  seated),  as  in  gummata  of  the 
osteum,  scalp,  brain,  liver,  kmgs,  and  heart ;  thus  gi^'ing  eviiji 
of  constitutional  disease,  latent  or  inactive,     (3,)  Having 
at  E  more  or  less  complete  degree  of  development,   they 
undergo  a  retiiJgrade  or  fatty  degeneration,  which  may  eventi 
lead  to  its   absorption ;   and    this    is    a  natural   or    s|)ontiin4 
pHJcess  of  cure  ;  but  traces  of  the  existence  of  such  nodei 
be  left  in  the  form  of  cystoid  membranes,  as  in  the  brain 
of  fibrous  bandsi  or  cicatrix*like  loss  of  substance,  as  in  the  11 
In  some  instances  the  nodes  undergo  calaireous  degeneration. 

In  the  Bones  these  syphilitic  lesions  arrange  themselves  in 
groups: — 

1,  The  primary  characteristie  growths,  or  various  states  of 
mata  or  nodes,  which  advance  to  the  formation  of  ulcers  ;  and  6!f 
death  of  partft  in  little  necrotic  sloughs  or  cores  of  dead  bone,  | 
prisoned  within  circles  of  bone.     There  ai*©  usually  several 
of  attack;  and  numerous  holes  or  pores,  witii  furrows  convei 
to  the  centre,  where  the  lesions  first  commence,  giving 
characteristic  stellate  depressions.      Caries  and   necroeifi  of 
bone  follow  the  eating  ulcers  of  soft  parts,  such  as  the  roof  of  1 
palate,  the  nasal  septum,  the  laryngeal  cartilages;  or  eariifis 
necrosis  may  foUow  periostitis  of  the  long  bones.     Intenul 
and  necrosis  may  also  occur,  beginning  in  the  marrow  of  the 
giving  rise  to  suppurating  osteo-myelitis.     Most  of  these  foi 
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syphilitic  lesions  are  to  be  seen  in  the  skull  bones,  especially  in 
the  forehead  and  anterior  parts  of  the  skull  They  may  be  seen 
a&  superficial  or  deep  exfoliations  of  the  outer  lamiiise.  The  deeper 
portions  become  dead  in  small  circles,  enclosed  by  new  bone ;  or 
existing  like  the  core  of  a  carbuncle^  they  cannot  be  removeti 
without  enlar^ng  the  aperture  through  which  tbcy  make  known 
their  exbtenco.  The  cicatrices  which  result  after  alztsorption  or 
dimiiLEtion  of  giimmata  in  bone  have  a  characteristic  appeai-ance, 
espedaUy  denoted  by  the  want  of  growth  in  the  centime,  and 
activity  of  growth  at  the  edges  after  loss  of  substance. 

2.  Hie  virus  of  syphilis  seems  to  have  the  power  of  fostering  the 
growth  of  simple  interstitial  inflammattjry  products,  and  thus 
leading  to  kype^'ostosis,  exostosis,  and  hard  nodes. 

In  the  Skin  there  are  two  groups  of  syphilitic  lesions  to  be  recog- 
nised,— (1.)  Ix:jcal  growths,  which  generally  assume  the  form  of 
eruptions;  (2.)  Cicatricea  The  local  growths  occur  in  the  super- 
ficial layer  of  the  corion  (Virchow,  Baeewspruno)  ;  and  ulti- 
mately tend  to  grow  deeper,  and  to  aflect  more  permanently  the 
derma  and  subcutaneous  tissue  (A.  T*  Thomson). 

When  such  growths  soften  (as  they  tend  to  do  when  superficial)^ 
great  destnicfcjon  of  tissue  is  the  result  The  cicatrices  which 
follow  are  permanent  and  unseemly,  and  may  ensue  without  any 
abrasion  of  surface.  This  is  especially  the  case  in  papular  and 
tubercular  fonns  of  syphilitic  skin  diseases*  The  growth  is  gene- 
rally associiited  with  etFiision  of  fluid,  which  causes  the  hardness ; 
absorption  taking  place,  atrophy  of  tissue  follows,  there  is  a  falling 
in  of  textures,  accompanied  by  obliteration  of  blood-vessels,  and 
resulting  in  an  unseemly  white  scar. 

The  diagnosis  of  syphilitic  emptions  may  in  general  be 
arrived  at, — (L)  Fr^mk  the  kisim^  of  the  earn.  A  chancre  com- 
mencing at  letist  two  weeks  after  exposure  to  contagion,  becoming 
indurated,  and  followed  within  six  or  eight  weeks  by  induration 
of  the  lymphatic  glands.  (2.)  Fiwn  ike  symptoms  accmnpamjmg 
ike  0ruptio7i.  A  dusky  tint  of  the  skin,  rheumatic  pains  in  the 
bead  and  joints,  alopecia,  ulceration  of  the  throat,  iritis,  nodes, 
gummatm,  disease  of  the  testicle*  (3,)  From  tlie  eruption  appear- 
ing iri  several  forms  at  one  time  on  t}ie  body^-e,  g..  Condyloma- 
tons,  roseolous,  lichenous,  (4.)  Frorm  tlie  general  coppery  tint  of 
Hie  eruptimi.  Strumous  inflammations  have  a  dusky  red  or 
mnous  tint,  simple  inflammations  in  a  healthy  person  have  a 
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bright  red  tint,  but  syphilitic  eruptiotis  in  the  chronic  stage  haye 
a  characteristic  coppery  colour.  (5.)  As  a  rule,  there  is  on  ab^eho$ 
of  itching  in  syphilitic  eruptions.  (6.)  Syphilitic  eruptunu  tend 
to  assume  a  more  o?'  less  circular  form.  (7.)  When  the  eraptions 
of  syphilis  ulcerate,  tfie  ulcers  are  generally  round,  with  perpei^ 
dicidar  edges  and  unheaWty  bases.  More  than  one  of  then 
characters  must  guide  the  diagnosis,  and  not  one  only. 

AffectionB  of  the  Nails  occur  in  two  forms,  namely, — (L)  Am 
onychia;  and  (2.)  As  a  dark  red  eruption  on  the  nail,  due  to 
congestion  of  the  vascular  layer  beneath,  with  numbness,  and 
tingling  beneath  the  surface.  The  nail  atrophies,  desquamatkm 
from  its  surface  commences,  and  continues  with  splitting  up  of 
the  substance,  and  pitting.  Lastly,  the  nail  crumbles  down  firom 
the  edges  and  free  margin,  point,  or  tip.  It  is  irregular,  ind 
thickened  from  the  under  part  (Psoriasis  of  the  nail),  analogous 
to  the  "  Seedy  t<>e  "  of  horses,  (Compare  Richardson's  very  inUst- 
esting  paper  in  Clinical  Essays,  voL  i.) 

In  the  Substance  of  the  Heart,  Yirchow  describes  the  syphilitic 
growtli,  and  refers  to  cases  of  a  similar  kind  recorded  by  Ricord 
and  Lebert.  Ricoi-d,  in  his  atlas,  gives  illustrations  of  them,  and 
calls  them  "Syphilitic  muscular  nodes  in  the  substance  of  the 
heart"  {Clitiique  Icoiuxjraphiqite),  Firm,  yellow,  cheese-like 
masses  were  found  in  the  substance  of  the  ventricles.  There  was 
a  history  of  old  chancres  and  ulcerated  tubercles  of  the  skin. 

In  Lebert's  case  these  gummata  were  seen  at  a  comparatively 
early  stage  of  development,  and  were  found  in  the  wall  of  the 
right  ventricle.  There  were  tubercles  of  the  skin,  of  the  sub- 
cutaneous tissue,  genital  organs,  and  bones  of  the  skidl  {Anai, 
Patliologique),  In  Virchow's  case  there  were  syphilitic  gummata 
in  the  testicles. 

Dr.  Haldane  records  a  case  of  a  similar  kind,  and  gives  excel- 
lent drawings  in  Edin.  Monthly  Med.  Journal  for  Nov.,  1862. 

In  the  Museum  of  the  Army  Medical  De{>artment  at  Netley 
there  are  two  prejmrations  which  show  such  gunmiata  in  the 
substance  of  the  heart  One  occurred  in  the  case  of  a  soldier, 
twenty-four  years  of  age,  under  treatment  for  venereal  ulcers  of 
nine  month's  duration,  on  various  parts  of  the  body.  He  had  lost 
his  palate,  and  eventually  sunk  from  exhaustion,  with  symptoms 
of  phthisis.  B^ctiowA  of  the  muscular  substance  of  the  heart 
showed  sevcTiA  \ao\»Afc^  <iff\jw»X&  \blSX«»  \^i^c3^vs^xv»^  %sA!\>R^<«giiS^^^^ 
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serous  covering;  and  isolated  portions  of  the  lungs  were  converted 
ioto  a  substance  of  the  consistence  of  clieese. 

In  Uie  Bram  such  gnnimatoua  tumors  have  been  especially 
described  by  Bonet,  Ricord,  CuUerier,  and  Lallemand  Ricoi^ 
describes  them  under  the  name  of  the  syphilitic  tubercle  of  the 
brain.  Dr.  Steenberg  (fjhyaician  for  the  insane  at  Schleswig) 
believes  that  a  great  proportion  of  the  syjihilitic  afiectious  of 
the  brain  are  subsequent  to  lesions  of  the  aileries  j  and  the 
organs  of  circulation  generally  he  observes  to  be  the  frequent 
seat  of  syphilitic  localizations.  Hence  softening  of  the  cerebral 
sabstance,  and  various  lesions  of  the  nervous  system,  are  by 
no  means  rare  in  cases  of  prolonged  Byphilis;  and  Vii'chow  hni* 
frequently  noticed  lesions  of  the  great  vessels  in  those  who 
die  from  syphilis  with  lesions  in  the  brain.  The  tendency  to 
aneurismal  dilatations  and  cicatricial-like  loss  of  subst^ince  in  the 
lining  membrane  of  the  great  vessels,  in  young  subjects  who  are 
severely  aflected  with  sjrphilis,  is  a  subject  in  morbid  anatomy 
which  recjuires  yet  to  be  investigated. 

In  the  cavses  where  cerebral  symptoms  have  long  co-existed 
with  syphilis,  "  a  quantity  of  tough,  yellow,  fibrous  tissue  unites 
together  the  surface  of  the  brain  with  the  adjacent  membrane, 
and  this  again  is  adherent  to  the  bone,  ITie  cortical  substance 
of  the  brain  at  the  affected  spot  is  often  partly  destroyed,  and 
the  adventitious  material  occupies  its  place.  The  question  has 
still  to  be  solved  as  to  what  structure  is  primarily'  affected.  Many 
have  given  the  authority  of  their  name  to  the  opinion  that  the 
disease  commences  first  in  the  bone,  but  simply  for  the  reason 
that  the  osseous  system  is  that  which  has  so  long  been  recognized 
as  liable  to  be  affected  But  since  we  now  know  that  other 
structures  may  be  similarly  attacked,  we  are  prepared  to  look 
for  its  commencement  in  other  parts,  and  even  in  the  brain 
struct um  itself  ,  ,  .  The  cases  whieli  are  so  frequently  met  with 
are  those  where  the  dei^osit  involves  both  sides  of  the  dmu  mater^ 
and  includes  in  it  the  bone  on  one  side  and  the  brain  on  the 
other.  The  probabilities  are  in  favour  of  its  occun'ing  in  the 
dura  mater  first,  as  it  arises  in  the  periosteum  on  the  exterior  of 
the  cranium"  (Wilks  m  Med.  Timm  and  Gazette,  Oct.  25,  1862). 

But  the  lesion  also  oc*42urs  in  isolated  gummatous  nodules  in 
the  great  nervous  centimes,  such  as  the  thalami  apt  lei  or  em^pora 
alriata,     1  saw  very  recently  (29th  May,  1863)  a  most  interest- 
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ing  diasection  of  such  a  case  in  the  Middlesex  Hospital,  wltit^ 
had  be(^n  tinder  the  care  of  Dr.  Goodfellow.  There  hud  Wn 
a  history  of  syphilis,  and  some  of  the  children  of  the  man  hs^d 
died  of  inlierited  seeondary  syphilitic  lesions.  A  guinniatcmft 
tumor  occupied  the  left  ojitic  tJmhmus.  Numerous  caaea  of 
sy^ibilitic  tumor  of  the  nerves  and  nervous  centres  avQ  to 
found  collected  together  in  the  pages  of  the  Medical  Times 
Gazdte,  and  two  may  be  referred  to  of  the  intra-eranial  ne 
related  in  the  17th  voL,  for  1858,  p.  419,  in  each  of  vr\ 
paralysis  was  due  to  such  syphilitic  neu'}*07naltL 

The  lesions  of  encephalic  syphilis  are   ushered  in  by  oT 
phenomena;    but   the    following    may   be   esi>eciaJly   notiw 
Insomnia    manifests   itself  at    the    comm  en  cement;   and 
ac/ia  is  charaeteri^d  by— (1.)  Violence;  (2.)  Prolonged  du 
(3.)  Nocturnal  recurrence  or  exacerbation.    The  generai 
symptoms  are   especially   obvious   in   alteration   of  Intel 
of   ser^ibility^  and    of   motion.      The^e,   combined    with 
obvious  local  lesions  as  caiies,  or  necrosis  of  the  &cia1  l*«:>ni 
of  the  cranium;  or  tumors  on  the  external  surface  of  the 
ium,  such  as  gummata,  periostitis,  or  exostosis,  at  once 
cerebral  B^^philitic  lesions;  which  are  sometimes  expi 
pei-sistent  epilepsy. 

Any  form  of  syphihtic  infection  may  be  foUowed  by  m 
affections,  from  a  year  old  up  to  old  age. 

The  syphOitic  brain  disease  generally  lea^ls   to  sojltni 
cei-ebral  substance  surrounding  the  nodule;  and   this   sojk^j 
cannot  be  distinguished  from  the  softening  induced  by  any 
cause. 

The  duration  of  the  syphilitic  nervous  affections  averages 
one  year;    and  their  natural  course  is  characterized   by 
missions;  and  at  the  outset  the  intermissions  are  very  disti 
exprassed. 

A  point  in  the  pathology  of  syphilis  at  present  aesuiDisg 
siderahle  importance,  is  the  influence  which  an  open  snppumtSilg 
sore  of  a  secondary  or  tertiary  kind  has  in  removing  the  iendeniy 
to  the  localizations  of  lesions  elsewhere,  and  especially  in  intenml^ 
parts.  Dr.  Steenberg  says,  with  refei*ence  to  cerehnd  le»sions, 
he  has  seen  the  existence  of  an  ulcer  of  a  tertiary  kiml  act 
natural  issue  in  subduing  the  irritation  of  cerebral  lesi^ 
entire  rendsaion  of  the  nervous  symptoms  occurring  while 
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tilcer  reiDained  open-    Hence  the  great  benefit  which  often  followB 
the  ui*e  of  a  setoo  in  sj*philitic  epilepsy. 

Mr.  Henry  Lee  also  writes  that  "  fresh  inoculations  from  sup- 
purating Bores  during  the  time  of  their  development  check  the 
activity  of  other  lesions  of  the  skin;"  and;  no  doubt,  of  lesions 
elsewhere.  Hence  the  reputed  good  effects  of  the  filthy  process 
of  ej^iihilization  may  in  some  degree  be  explained  by  these  facta, 
«LS  in  ciises  where  syphilization  has  been  continued  daring  several 
or  many  months. 

The  syphilitic  lesions  capable  of  affecting  directly  or  indirectly 
the  sense  of  sight  are  nuraeroa^  and  various.  These  involve 
either  the  optic  nerve  itself  or  the  constituent  parts  of  the  eye — 
e.g.,  cJioriodiiis;  dili use  exudation  throughout  the  r^^inct;  atrophy 
of  the  optic  newt  and  its  papilla,  with  diminution  in  tbe  calibre 
of  the  central  vessel;  circumscribed  abscesses,  or  parthd  softenings 
developed  in  the  course  of  the  optic  nerve  (VuN  GraeFe). 

Syphilitic  Lesions  m  the  Lungs  have  been  long  ago  described  by 
Mort4>n,  Sauvage,  Portal,  Morgagni,  and  more  recently  by  Graves, 
Stokes,  Wakhe,  Wilks,  Virchow,  Eicord,  and  Munk 

Two  forms  of  syphilitic  lesions  of  the  lungs  aj^  recognizable, 
— (1)  B7Vtichiti$t  or  bronchial  indtation  at  least,  with  fever,  iq 
many  cases  precedes  the  skin  lesions,  and  disappears  wholly  or 
partially  when  this  is  established;  and  if  the  sy|:)hilitic  eruption 
suddenly  ^iisappears,  bronchitis  may  again  ensue  (Walshe).  The 
patient  may  thus  have  all  the  s^inptoms  of  phtlusiSj  yet  no 
tubercle  existing  in  the  lung.  The  tendency  of  syphQis  is  thus 
to  induce  phthisis  in  those  especially  constitutionally  predisposed, 
and  where  mercury  has  been  taken.  Periostitic  thickening  of 
the  clavicle  and  the  upper  ribs  is  apt  to  lead  to  the  belief  that 
tubercle  is  present,  on  ocscount  of  the  consolidation.  Care  is 
necessary  in  the  case  of  young  soldiers,  who,  hav^ng  been  just 
discharged  from  hospital,  after  the  cure  of  an  infecting  chancre, 
may  be  exposed  to  cold  and  wet  on  guard,  and  so  have  an  attack 
of  sjT>hilitic  bronchitis  induced^ — the  pi-obable  commencement  of 
a  growth  of  tubercles  in  the  lungs,  or  of  solitary  syphilitic 
gummata  (Annual  MspoH  of  Army  Med.  De^iart.  for  1861),  (2,) 
Deposit  in  the  pulmonary  substance,  in  the  form  of  gummata,  of 
the  same  histological  constitution  as  the  well-known  subcutaneous 
product  w^hich  has  been  described  by  M.  Ricord  and  McCarthy  as  ^ 
forming 'in  the  lungs,  especially  towards  their  periphery  and 
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bases.  Towards  the  peripheiy  they  are  like  nodules  of  lobul 
pneumonia.  They  soften,  and  are  eliminated  very  much  11 
tubercle,  and  have  at  first  a  consistence  like  scirrhos.  Th< 
are  non-vascular  (Walshe). 

Syphilitic  Lesions  of  the  Idver. — Dittrich  and  Oubler  were  t 
first  to  give  an  accurate  description  of  these  syphilitic  deposi 
in  the  liver.  Virchow  has  also  described  a  peri-hepatic  lesion  a] 
a  simple  gummy  interstitial  hepatitia  The  former  never  occi 
alone,  but  is  generally  associated  with  the  latter.  The  hepai 
substance  atrophies,  and  the  deposit  contracting,  is  eventual 
al«orlM)cl,  causing  a  cicatrix-like  mark.  The  liver  lesions  a 
usually  among  the  later  symptoms  of  syphilis,  and  are  wc 
described  by  Wedl,  Virchow,  Wilks,  and  Frericha 

The  Sjrphilitic  Lesions  of  the  Testicles  have  been  minutely  e: 
amined  by  Viivliow  and  Wilks.  Where  the  general  sub6taD( 
of  the  t^^sticle  is  affected  the  deposit  is  interstitial,  and  the  fte 
portion  of  tt'stitrlo  is  first  attacked;  then  the  tunica  albugine 
thickens,  and  the  inHammation  extends  along  the  tuViea 

The  middle  cones  of  the  testicle  are  most  frequently  affecte( 
and  tliey  incrcjusc  in  size  from  proliferation  of  tissue  element 
The  interstitial  tis.sue  softens  and  is  red,  the  tubes  thicken,  fait 
oi)itlK'lium  U^conios  developed,  and  atrophy  results.  Solitar 
nodulos  may  sometimes  fonn,  varying  in  size  from  a  millet  see 
to  a  clieiTy.  Tlu'v  look  like  yellow  tul)ercle,  and  are  analogou 
to  the  gimniiata  observed  in  the  scrotum  and  in  the  substance  ( 
the  tongue,  which  are  hard  and  elastic,  about  the  size  of  a  pei 
and  ea**ily  overlooked  Tliese  tumors  in  the  testicles  and  tongu 
ai'e  p(iculiar,  in  not  growing  from  a  centre,  like  other  tumor 
but  mther  as  infiltnitions  of  tissue  (WiLKS).  Thus  they  ai 
not  perfectly  cir(umscril)ed,  but  are  found  mixed  up  with  tli 
adjacent  tissues. 

Lesions  of  the  Tongne  of  a  syi>hilitic  nature  are  to  be  seen  ii 
many  of  these  cases.  Tliey  are  mostly  expre.s.sed  by  ulceratioD 
at  the  ])ase,  often  in  such  positions  that  the  laryngoscope  onL 
can  disclose  them  to  view.  Sometimes  they  appear  as  a  ra^ 
indolent,  abnided-like  siuface,  in  circumscribed  patches,  on  th 
dorsum  or  edge  of  the  tongue — the  aphthous  exfoliation  anc 
syphilitic  tul)crcles  of  Erasmus  Wilson.  (See  Plate  3,  fig.  K,  ol 
bis  work  Ou  SypltU\8>^ 
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1.  Ascertain  as  near  m  possible  the  date  of  contagion,  keep* 
ing  in  view  the  media  or  vehicles  of  contagioni  in  addition  to 
vims  from  a  true  primary  chancre — namely,  from  uleei-s  in  acute 
secondary  sj^philis;  from  the  blood  of  patients  suffering  from 
aciite  secondary  syphiJis;  from  sexual  intercourse,  followed  by 
conception,  with  a  man  who  is  at  the  time  suffering  from  syphilis 
in  some  of  its  active  secondary  forms,  from  mixed  chaocres  carry- 
ing the  vims;  from  sloughing  sores  carrying  the  virua 

2.  Examine  the  patient,  keeping  in  view, — 

(a.)  Tliat  the  soft,  "  non*inlecting"  sore  coramenees  almost  im- 
mediately (L  e.,  twenty-four  hours  to  within  three  days  after 
connection).  It  commences  as  a  red  spot,  or  a  point,  passing  very 
soon  into  a  pustule  and  a  soft  suppurating  sore. 

(k)  That  the  "infecting"  sore  does  not  commence  before  the 
end  of  the  second  or  beginning  (if  the  third  week  (eighteen  to 
twenty-four  days) ;  and  if  the  disease  has  been  contracted  fram  a 
secondary  ulceration,  not  before  the  expimtion  of  the  third  or 
fourth  week  (Rinecker).  A  specific  sore  results,  in  the  form  of 
a  papule,  abrasion,  fissure^  or  crack ;  the  formation  of  pus,  or  an 
ulcer  discharging  pus,  being  an  accidental  occun-ence. 

3.  Examine  mici-oscopically  the  discharge  from  all  syphilitic 
sores,  keeping  in  view — (L)  That  a  "soft,  non -infecting "  sore  dis- 
charges pus  cells;  (2.)  That  the  fluid  discharged  from  an  "in- 
fecting** sore  is  not  pus,  but  a  molecular  debris. 

4.  The  irritation  of  an  *'  infecting "  sore  may  cause  it  to  dis- 
charge pus,  along  with  the  "  infecting  fluid."  Hence  "  mixed 
chancres/' 

5.  The  soft,  pundent,  nnn-infecting  sore  may  be  transplanted 
at  willj  and  at  any  time,  on  the  patient's  body.  The  true  "  in- 
fecting" sore  cannot  be  multiplied  after  glandular  enlargement 
sad  general  infection  bec-omes  developed.  It  remains  a  soUtarj* 
Sore, 

6.  Look  every  day  for  cutaneous  eruptions  during  the  existence 
of  a  ]  jrimary  sore 

7-  Examine  the  lymphatic  glands^not  onJy  in  the  vicinity  of 
the  chancre,  but  also  those  in  the  axilla,  and  the  neck  up  to  the 
occiput  Note  as  to  the  slowness  or  lupidity  of  the  enlargement 
— hardness  or  softness — tendency  to  suppuration,  and  w^hether 
painful  or  not 

8.  From  the  account  of  syphilis  and  venereal  sores  which  has 
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been  given  in  the  preceding  pages,  it  must  appear  deal*  tliat 
definite  nomenclature  must  be  adhered  to  in  describing  veu 
or  syphilitic  sore^. 

Komenclatnra — Syphilis,  comprehending  primary  succesatTe 
conatitutional  symptoms  of  contamination,  ought  now  to  l>e  disfii^ 
guished  from  simple  ven-ereal  idceration  not  followed  by  gkad 
complication  nor  contamination  of  the  system.     The  etymology  of 
t!ie  term  "syphilis*'  is  unknown ;  but  as  now  used,  the  term  ought 
to  comprise  (L)  the  primaiy  and  (2.)  the  successive  constitutioDiil 
symptoms  or  pheoomena  which  denote  the  contamination  of  thi  ^ 
system.     A  man  may  have  had  a  chancre  and  a  auppnniting  ^^M 
aad  yet  remain  fi^e  from  any  taint     Such  a  case  should  no^m 
set  down  as  a  case  of  syphilis,  but  simply  as  a  case  of  **  venemli 
ulGeTai.iofi*'  tnth  glci7idukir  coTupUcation*     In  such  a  case  I 
gland  complication  ia  consequent  on  the  irritation  of  the  mmA 
is  not  specific. 

8^dli6  should  be  reserved  to  designate  the   more  sen 
affection,  in  which  the  constitution  is  implicated,  and  in 
the  infecting  phenomena  occur;   and  if  the  term   " chancre  1 
used,  it  should  be  stated*  whether  it  is  a  *'so/t,'*  "uon-infcc 
chancre/*  or  an  ''infecting**  one;  otherwise  diagnosis  is  inoom|4 


*  The  podtioiii  of  the  term  **  ii|7>/ii7i*,"  in  the  Claaaificntioii  of  Ilisesue^  u 
— Zymotic  Diseases;  Order  2,  Sulhelk  Disrojte^. 

The  proi>er  place  in  the  Classification  for  simple  lesioofl  on  tho  peoiA 
Class  llh — LocAi*  Diseases:  Order  6,  Diseases  qf  ilne  O^nermtkm  SptUm. 

Ui  the  numerical  retura»  of  army  diaeasea,  however,  ftoe«fiillg  to  th* 
ftrrangemeKt*  the  deaignatious  *^idcit8  pcnis^'^  **w/-^f#  penis  nonst/phihtirum^ 
thocse  of  all  ether  n4>n4f{ftcHng  ^emoaa  on  the  penis  ia  ordered' to  be  iih«»wii 
same  clasB  and  order  &a  the  ir\/kclinif  leaions  [A  rmif  Mniicai  RetjuhttU?tu  f{>r 
*'  Statifltical  Noi4}togy,  p.  loOj.     Such  an  arran^ment  ib  ugt  in  ACOOfdAHOO' 
£ijdstinf  knowledge^  and  ia  calculated  te  perpetuate  error* 

The  fbUewing  very  excellent  dlref^tions  have  hean  dmwn  tip  Iw  t&y 
Mr*   Longmerei  the  Professsor  of  Military  Suigery  in  %\w  Army  Meibi:&l 
to  he  attended  to  in  roeerding  casea  of  pritaiury  veuereal  lesions   (e^^daaii 
^enerrhoea),  and  their  cotiaiaqueticeQ,  oniong  patients  in  the  w»nb  ut  th« 
Victoria  Hospital  at  Netley,    These  directionB  are  in  aciconliinoe  witli  mtr 
knowledge  of  the  Pathology  of  Syiihiha. 

"lit*  The  term  '■sypkUis,^  or  ^^i^phiHlW  whea  Ti«d  in  the  ca«e-beok,  it 
applied  only  to  Buch  cj^es  as  are  believed  to  be  of  ft  Mpmfic  m/eding  kimU 
syjihiiitic  venereal  leaions  are  to  be  nan^ed  according  to  their  loca^  and  ph} 
diara*2fcerg»  as  *mpetfitkU  odrtwwwii'  *ukmf'  and  the  Eke. 

**2d.  The  following  five  points  are  to  be  noted  in  eutering  the  lustoiy  «f  m^ 
venereal  case  in  the  case-book  :— 

"L  Phyaical  characfcera  and  eiact  aite  of  the  leaioD.     II*  Period  of  ixKuha^Mi- 
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Syphilization. — By  this  name  an  operation  is  now  known  which 
has  for  its  object  the  envdication  of  syphilis  from  the  system  by 


in  Chawctei-  of  attendant  infiommAtirat     IV.  Effecta  on  nmgbbotiring  glands- 
V.  Prc»gnosJ& 

*'  3d.   Und«r  I.  '  Phyaic^  character  and  exact  aito  of  l«aion^'  state  whetbef « 
**  (Ju)  The  lesion  has  the  appearance  of  a  papule :  fiiisiirc :  an  abraaion :  of  a  iiy, 
or  moist,  open  sore ;  whether^  if  a  ^wrc  eidnU,  it  is  superficiaV  oot  apftfeariiig 
td  penetrate  the  whole  tliksknesa  of  the  integiimeiit  t   or  deejterj  with  a 
amooth  sur&oe,    scanty,    chietly  scroua   secretion,    grayish   in   the  centre; 
whether  the  textnre  around  th^  leaiou  ia  indorated,  and,  if  no^  what  is  the 
character  of  this  induratbu,  eapeciaUy  whether  it  is  cipcumacrihed,  cartal- 
agenoiu-Uket  and  appears  to  be  diatiaet  from  tha  aubjac«nt  and  surroundiiLg 
tiaauea  r  or  whether, 
**  {a )  An  excavatfid  sore  exists^  with  abrupt  deSned  edges,  inuolrlng  the  whole 
thicknera  of  the  Lutegument^  with  an  uneven  aurfaoe,  covered  all  ever  with 
copious  secretion,  and  without  drcumscri1>ed  induration. 
"  Mrm. :  The  induration  which  existsi  from  simple  inflfimniation  excited  by  the 
rubbing  of  clothes,  tlic  probability  of  which  the  site  of  the  sore  will  j>erhopa 
indicAt^  or  by  the  use  of  irritating  appLioatiooA,  sncb  as  nitrate  of  silver,  &c.,  and 
which  disapi»CEUii  gradually  in  the  surrountUug  tiasaes,  must  be  careftdly  diatin- 
gtii^jhefl  fkktt!  the  cirunmscrilied  hardneas  character iatic  of  the  trae  syphilitic  sore. 

**  If  more  than  otK*  uoj^ejcist,  it  must  be  noted  whether  the  several  sorea  afj(j>eaiwi 
togiith«r  from  the  firsts  or  appeared  in  tuccessioH' 

*'  If  some  time  haa  ebpsed  since  the  patient  was  iirst  taken  tinder  treatment,  the 
itr^g^ntal  form  and  appearance  of  the  sore  ahotdd  be  traced  aa  f ar  aa  possible,  and 
nc^ed  whether  it  began  an  a  pimple,  abrasion^  figgnre,  or  otherwiBc 

**4th.  Under  IL  'Period  of  Inoubation,'  should  be  aacertained  and  stated 
whether, 

'*(*-)  The  lesion  first  appeared  after  a  lapae  of  on^  week,  or  firam  that  tima  to  a 

nion^i,  after  exposure  to  contagion ;  or  whether^ 
'  *  (B.)  Tliere  was  no  period  of  incubation^  the  sore  appearing  within  a  week  aft«T 

ftarpoHure. 
*'  jlfena. ;  The  importancse  to  the  patient  of  the  questions  at  isaue  shoiild  be  frankly 
explained  to  him,  and  his  confidence  fiecured,  so  that  he  may  be  ioduced  to  state  aa 
exactly  aa  he  c^u  the  number  of  times  he  has  been  exposed  to  contaj^on  within  a 
period  of  four  or  five  weeks  prior  to  his  tiiacorering  the  existence  of  the  lesion-  A 
[latient  usnally  himaelf  dates  the  origin  of  the  lesion  from  the  time  when  he  waa  Imt 
in  the  way  of  contracting  disease.  He  may,  however,  have  l>len  in  the  way  of  con- 
tracting dbeaae  many  times  afi^  the  jiartienlar  occasion  on  which  he  really  con- 
tracted it 

*•  5th.  Under  lit.  *  Character  of  attendant  inflammation,'  state  whether, 
**  (A.)  The  indammation  appears  to  be  of  the  adhofiive,  or  whether, 
*'  (B.)  Of  the  suppurative  or  phagedenic  kind. 
**  6tb-  Under  FV.  *  Effects  on  neighbouring  gland%'  state  whether, 
*•(*,)  The  auijerficial  inguinal  glands  are,  oo  one,  or  both,  adea,  generally  and 
separately  indurated,  the  inflammation  with  which  they  are  affected  being 
of  an  indolent  character  and  without  pain  j  or  whether, 
'*  (B.)  The  glands  are  free  from  enlargement;  or  whether  one  or  more  of  the  glands 

are  enlarged,  and  exhibit  a  tendency  to  suppurative  action. 
VOL.    T.  3  A 
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repeated  inoculations  of  the  virus.  Dr.  Bocck,  of  Christ 
Uio  most  persistent  advocate  of  this  mode  of  dealin 
syphilitic  cases  an  a  remedy  against  constitutifmal  affectiu: 

It  may  be  useful  to  expbiin  here  in    detail    the  orij 
doctrine   of  Syphilization,  previous  to  considering  the 
trr'atnient  of  the  diseiise. 

In  1S44  a  yiiung  French  physician — Auzias  Tun»nD 
menctMl  a  scrips  of  ex])eriments  with  the  view  of  testi 
HuntcVs  diMjtrines  n»ganling  the  non-comniunicability  «>f 
to  the  lowiT  animals.  He  succeeded  at  lonjfth  in  i>nKl\ 
monkeys  in<jculated  with  chancre  matter,  a  diwease  wliid 
the  chanwtci-s  of  a  chancre.  A  disease  was  coninnmi 
them  capal»le  of  Inking  tninsforre<l  to  mbbits,  cats,  ane 
It  aj^jK'ai-s,  also,  that  syphilis  wsis  estiilJishcd  in  tln-sv 
and  the  chaiu-res  produciMl  by  inoculation  becjinie  less 
in  each  animal,  until  at  length  a  jK^riod  an-ived  at  w 
virus  sciaiuMl  to  losc^  all  its  power.  No  sores  of  a 
(MTurnsl.  Whrn  a  sore  was  cstiihlished,  however,  in  these 
the  virus  was  pi-eserve*!,  ami  wjts  ca]Uilde  of  tninsniis.sii> 
iv-transmissioii  iMuk  to  man.  It  was  inocuhiteil  from  a 
l)r.  <!••  Wi'lz.  a  German  physician  and  pii.)fe.s8or  in  the  U 
of  \Vui1zhurg.  Oi»  him  it  gJive  ri.sc  to  a  hard  chancre,  thf 
stitulional  .syphilis,  dcmonstniting  that  the  virus  lost  nn 
virulriH'r  l»y  the  transfeivnce  from  man  to  animals,  a 
animals  hack  to  man.  Nevertheless,  Turenne  lielieved 
pi'olong<»d  inoculation  the  system  became  protected. 

S|H'rinu.  of  Turin,  next  took  up  the  question.  He  ir 
persons  .suHJ-riiig  from  .syphilis  by  virus  from  a  char 
n'peated  the  inoculations  once  or  twice  a  week  till  t 
ceased  to  proilucc  any  etfect;  and  when  this  |K>int  was  rei 

**  7th.  I'imUt  V.  *  l*ro;nit»»iH,'  Btatc  whctlier  you  coiisider  the  casket 
{a.)  Hyjihilis,  <ir  (/#.)  of  Iwal  vi'iiercal  wnv,  or  (r.)  of  a  doubtful  nature. 

**  If  the  oiriMniiAtinocA  <lo.stTilK.'(l  under  (a.)  uxint,  the  coDcluinoii  will  \ 
Imnnti  arc  iiulicativu  of  the  constitution  1)ein«;  aflcctetl  Uy  8\']>hi]ii 
ilcscrib€<l  under  (b.)  exist,  the  conclusion  nt-ill  lie  that  the  lesiona  are  Iocs 

*'  If  your  [iroij^nosis  is  doubtful,  state  the  considerations  which  cauw  it 

'*  If  the  pnignosis  that  the  fiatieut  is  afllictod  with  H^-philiii  be  correct, 
Fpecific  ■ore  will  not  be  ca|>able  of  rejietition  on  the  same  person  by  imtci 
ths  pngnods  be  oorrect  that  the  sore  is  a  simjilo  one,  then  the  sore  will  L 
c^^^*^"*^*  —  *^^um  on  the  subject  of  it  by  inoculation. 
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other  sores  had  healed.  This  naturally  gave  rise  to  the  belief 
that,  like  vaccination,  the  system  became  protected;  and  to  this 
process  the  name  of  Syphilization  ban  been  given. 

When  we  consider  the  sufl'ering,  the  long  confinement,  the  filthy 
fiores,  and  the  innumerable  cicatrices  left,  as  well  m  the  doubtful 
results,  the  uncertain    state    of  our    knowledge  regarding  the 
virus  of  syphilis,  and  the  media  of  its  conveyance,  it  cannot  be 
©oifeeded  that  we  are  warranted  in  sanctioning  the  method  of 
treatment   by   syphilization.      At   Copenhagen,  at   Florence,   at 
Turin^  and  other  places  where  large  hospitals  exist,   extensive 
experiments  have  been  carried  out  in  public;  and  although  time 
and  additional  evidence  are  l.>oth  wanted  to  learn  ulterior  results, 
aeverthelesB  I  think  the  facts  are  cajiable  of  a  totally  different 
■■cplanatioii  from  that  which  has  been  given  them,  and  to  which 
^Kliave  adverted.     But,  let  roe  go  more  into  detail 
^P^Sperino*8  cases  and   Lee*s  experience   show  that  during  the 
active    existence    of    phagedenic    suppui-atious    and   continuous 
suppurating  sores,  in  a  patient  suffering  from  @y|ihilis,  the  pheno- 
mena of  secondary"  infection  do  not  advance,  but  the  symptoms 
of  contamination   gradually   wear  out.     Moreover,   suppurations 
are  easUy    established  on  the  syphilitic.     The   action  set  up  in 
them   by   repeated  inoculations— the  so-called   sj^philization — in 
merely  a  continuous  suppurative  action  :  indunited  sores  arc  not 
produced.     The  system  is  already  contaminated;  and  the  infecting 
vims  will   not  produce  any  additional  specific  effect.      Lastly, 
syphilis,  in  course  of  time,  tends  to  wear  itself  out  of  the  con- 
stitution.    Hence  the  Timdns  operandi  of  so-called  ayphiliHation 
may  be  explained,   conjointly— (1.)  By   lapse  of  time;    (2.)  By 
continuous  suppurations  affording  a  drain  or  source  of  depuration 
to   the   system  ;    (3.)  From   simple  non-specific  ulcei*ation  being 
sufficient  to  accomplish  this  result,  e^b  shown  by  the  ftict  that  the 
experiment  on  syphiJization  have  been  effected  from  all  forms 
I  of  venereal  sores,  discharge  having  been  taken  indiscriminately 
from    soft  as    well   as   true   infecting   chancres.     Moreover,    the 
experiments  i-ecently  made  by  Dr.  LuiJwurm,  of  Munich,  clearly 
prove  that  any  curative  influence  which  the   so-called  process  of 
mjphilizciiion   may    possess  is   due  to  the   execretory   action   of 
numerous   and    prolonged    simple   ulcerations.       He    submitted 
fourteen  syphilitic  patients  to  friction  with  tartar-emetic   oint- 
ment, without  any  other  treatment.      Wten  the  ^w^XixiVes  i^om 
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one  inunction  liod  dried  up,  a  fresh  crop  was  produced  by  t 
second  inunction  in  another  place ;  and  this  was  repeated.  The 
results  were,  in  some  instances,  surprisingly  favourable,  in 
others  less  good,  and  in  others  negative.  He  therefore  justly 
considers  that  syphilization  and  tartar-emetic-ointment  frictiom 
produce  like  results  {New  Sydeii,  Society  Year-Book,  1860. 
p.  32.-,). 

The  process  to  which  the  name  of  Syphilization  has  been  given 
consists  of  the  following  details  : — 

(1.)  Matter  is  taken  from  a  sore — an  indurated  one  by  preference. 
(2.)  A  patient  suffering  with  secondary  syphilis  is  inoculated 
with  it.  (3.)  From  the  pustules  {which  foi^m  in  about  three  daysi 
fresh  inocuLitions  are  made.  (4.)  Eveiy  tliird  or  fourth  day 
continue  so  to  inoculate,  always  taking  matter  from  the  last 
pustule  as  long  as  it  continues  to  give  any  result.  (5.)  When  it 
ce«ws  to  give  any  result,  new  matter  is  to  be  sought  for  from 
another  prinuiry  indurated  ulcer,  and  continuous  inoculation  i*)  le 
made  as  before  on  tlie  sides  of  the  |)erson's  body.  (G.)  When  this 
ceases  to  take  eHect,  new  nuitter  Ls  again  to  be  sought  for  and 
inoculated  on  the  anas,  and  so  on  till  no  further  inoculations  will 
succeed.  (7.)  The  oi^rator  is  to  go  on  inoculating  so  long  as  any 
new  matter  will  pHnluce  a  pustule.  (8.)  When  no  sores  can  be 
produced,  the  euro  is  considered  complete;  and  all  the  sjTnptora 
of  contiiniination  from  syphilis  will  then  be  found  to  liav( 
vanished.  (9.)  During  this  pn)cess  the  diet  must  be  good  anc 
geneious,  no  wines  or  spirits  being  allowed.  Tlie  ait.ificiiU  ulcvp 
are  to  Im  covered  with  wet  cloths,  and  the  utmost  cleanliness  L 
necessjirj'.  (]().)  Tlu;  mean  time  required  to  complete  the  curci 
sai<l  to  Ih)  four  months  (some  say  six  months).  Tlie  verj'  lengtl 
of  time  implies  a  fallacy,  for  by  lai)se  of  time  alone  the  disea^i^ 
in  some  constitutions,  is  known  to  wear  itself  out  (Gairdneb) 
but  the  Ixilief  in  the  virtue  of  syphilization  appears  to  be  \m^ 
on  a  total  miscon<;eption  of  the  nature  of  the  results  obtained  h 
the  process,  and  on  an  en-oneoas  inteq>retation  of  the  facts  whid 
suggested  the  pnHiess,  It  is  therefore  of  importance  to  note  thai 
the  value  of  syphilization  as  a  remedy  may  be  expressed  in  tht 
following  summary : — 

1.  In  the  exi)eriments  on  syphilization,  all  forms  of  the 
venereal  y^oW^wa  \vaNvi  Vs^viw  v\dviftxv\\v\xiately  used. 
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suppurativ'e  aetion.  It  la  not  alleged  that  the  repeated  inocula- 
tions produec  indnrated  sores.  Indeed,  it  m  proved  thatj  once  the 
system  is  contaminated,  the  infecting  virus  will  not  produce  any 
sjieciiic  effect  so  long  aa  symptoms  of  sj'philitic  contamination 
continue. 

3.  Lee's  cases,  and  such  experiments  aii  those  of  Dr.  Luidwunn, 
ahow  that  if  continuous  suppmiition  is  maintained,  the  phenomena 
of  secondary  infection  do  not  advance,  but  tend  to  wear  themselves 
out;  and  that  suppurations  aj^  easily  set  up  in  those  contaminated 
by  syphilis. 

4.  The  modus  opmundi  of  8yj>hilization  is  therefore  explained 
~{a)  By  lapse  of  time  j  (6.)  By  continuous  suppurations  (simple), 
affording  a  drain  or  source  of  depuration  to  the  system. 

Treatment  of  SyphiHa.— As  in  the  case  of  other  entfwtie  diBeases, 
it  is  clear  that  if  the  inoculation  of  the  s^^hilitic  virus  could  be 
recognized  in  time,  the  site  of  inoculation,  and  with  it  the  virus, 
by  being  destroyed,  subsequent  infection  of  the  system  might  be 
prevented-  But  experience  shows  we  must  not  conclude  that  even 
by  an  early  destruction  of  the  sore  the  occurrence  of  constitu- 
tional infection  will  be  always  prevented.  The  exact  nature  of  a 
sore  cannot  yet  be  recognized  at  a  sufficiently  early  date  (apart 
from  all  other  means  of  diagnosis)  as  to  whether  it  will  or  will  not 
prove  a  sore  carrying  a  virus  which  i^dll  infect  the  system.  In 
cases  where  the  sore  is  a  suppiirating  one,  occurrimg  Itite  after 
exposure  to  infection,  such  a  sore  may  \m  of  a  mixed  nature,  and 
therefore  is  of  doubtful  character,  and  always  suspicious. 

The  local  progress  of  such  sot^s  may  be  arrested  with  eschar- 
otics,  if  they  are  applied  at  an  early  period  of  its  existence,  and 
l>efore  contamination  of  the  system  is  evinced  by  induration  of 
the  base  of  the  sore.  Ricord  and  Sigmund  have  found  that  sores 
destroyed  by  tlie  more  powerftil  caustics,  within  from  thrm  to  five 
days,  have  not  been  followed  by  syphilitic  symptoms.  But  these 
may  have  been  cases  of  soft  chancre,  which  would  not  infect. 
The  only  efficient  caustics  for  this  purpose  are — (1.)  The  strong 
nitric  acid;  or  (2.)  The  potasm  cum  calce  (most  conveniently 
used  in  the  form  of  small  sticks).  Nitrate  of  Mver  is  useless, 
from  its  limited  action  and  deficiency  of  penetration.  If  the  sore 
threatens  to  slough,  the  parts  should  be  wiped  dry  and  nUric 
acid  applied,  and  aflerwaixk  a  lotion  of  the  %^i€is8m-iMTtraie  of 
iiront  while  the  same  drug  is  given  internally.     Chloride  of  zinc 
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paste  (Fell*s)  Is  a  useful  escharotic  to  excite  a  liealthy  ictirm 
round  the  periphery  of  a  sore.  If  great  pain  attends  the  local 
pmgix^iis  of  tlie  chancre,  Tuorphia  in  liquor  amimumia  acelalk  b 
highly  heneliciaL 

Mercury »  adminLstei-ed  during  a  primary  sort,  aeams  to  bej 
of  those  agents  which  ai*e  able  to  break  Uie  regular  order  of  j 
maiiifeatiitiou  of  symptoms,  as  it  does  to  several  other  tlise 
although  it  may  not  seem  to  po«s6SB  any  certain  propby luetic  ^ 
power. 

Thei-e  are  remai^kable  variations  in  opinion  as  to  its  inHueuc 
curing  syphilis.     At  one  time  discussion  ran  high  re^^ardi 
uBe;  and,  of  co\u*se,  extreme  statements  were  made  on  both  i 
while  the  facts  adduced  never  waniinted  the  extreme  conch 

Consequently,  at  one  time  mercury  has  been  regarded  as  cttptik ' 
of  absolutely  preventing  tbe  constitutional  affection;  at  amil 
time  it  has  been  accused  of  giving  to  tlie  sypliilitic   vimt*  i 
impulse  which  sets  up  the  constitutional  affection.     It  u 
quite  certain,  however,  that  mercury  administei^d  continuoi^ 
to  the  extent  of  salivation,  or  approaching  it,  exerts  a  poist>i 
influence,  and  produces  constitutional  effects  very  mmilar  to 
produced  by  syphilis  (Graves);  and  Hunter  himself  &ays  * 
diseases  arise  from  mercuiy  alone;*'  while  it  cannot  be  doull 
that  in  cases  in  which  mercury  has  been  freely  given,  we  I 
never   certain   that   secondary   symptoms    may  not   superreo^ 
Baren sprung,  of  Berlin,  dimng  his  most  extensive  exfjcriencej 
oome  to  the  conclusion  that  e^yplulis,  not  only  can  be  cured  with 
mercury,  but  he  avows  that  under  its  u&e  the  disease  is 
rendered  latent  for  months  and  years,  and   its  c^:)mplete 
delayed.     He  is  of  opinion  that  mercury  deteriomtes  the  count 
tion,  and  favours  the  development  of  destructive  local  aflti 
The  non-mercurial  treatment  is  slower,  but  suiter;  starvatic»n  i 
Zitmann*s*  decoctiyn  being  the  means  he  employa     He  beliq 
that  the  proportion  of  cases  of  constitutional  syphilis  to  the 
cliancre  has   greatly  diminii^bed  since   mercurial   treatment 
been  discontinued  {Ami.  d^  Berlin  ChariU,  ix.,  I,  1860;  5^ 
Societt/  Year-Book,  1861).     Herman  has  come  to  similar  ct^nchi*, 
sious,  from  his  experience  in  the  syphilitic  wards  of  the  Via 
Infirmary.      He  believes  that  the   non-mereuria]    treatinec 
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mucli  more  speedy  and  successful  than  the  mercurial;  that  no 
relapses  occur;  and  that  ciitmeous  eruption  is  much  more  fre- 
quent and  sGVcre  in  patients  who  have  taken  meix;urj.  The 
experience  of  Diday  is  not  less  decided.  He  states  that  mercury 
canQot  now  be  said  to  cure  syphilis  radically,  so  as  to  render 
all  r^lnpse  iraixjssible.  Its  warmest  advocates  do  not,  in  the 
preseut  day,  claim  more  for  it  than  the  power  of  delaying  only 
the  appearance  of  the  first  syphilitic  manifestations,  and  of  hasten- 
ing tht*  difiappearance  of  certain  other  lesions.  He  imputes  to 
it  positively,  and  on  sufficicut  clinical  evidence,  the  following 
dtsad vantages: — 1st  It  tends  to  render  the  primary  ulcer  phage- 
denic; 2d.  It  tends  to  induce  dmuatUUf  and  necrosis  of  the 
alveolar  borders;  Sd.  It  ]>roJuces  an  acute  affection  of  the  ga^stro* 
intestinal  mucous  membrane,  and  dyspepsia;  4th-  It  brings  on 
treoibling  of  the  extn?niities,  apoplexy,  and  insanity.  Alt  of  these 
reiiults  he  lias  seen  supervene,  even  when  the  treatment  by 
mercury  was  superintended  and  directed  by  the  most  competent 
and  attentive  practitioners. 

He  does  not,  however,  withhold  mercury  in  every  caaa  If  the 
primary  lesion  becomes  an  indurated,  ivoody  chancre,  mercury  ie  to 
be  given.  K  the  chancre  is  a  doubtful  one,  he  recommends  wait- 
ing till  some  of  the  early  constitutional  phenomena  render  the 
nature  of  the  case  evident,  and  indicate  the  probable  gravity  of 
the  syphilis  with  which  he  has  to  deal  He  employs  iodinet 
iron,  and  quinine,  on  the  appearance  of  slight  relapses,  with 
a  tonic  and  supporting  regimen.  He  recommends  iodides,  to 
cx>mbat  the  ckluTO-anmnim,  and  to  relieve  the  pain  of  tertiary 
ulcerations. 

Numerous  examples  may  be  seen  in  museums,  which  show  that 
le  poisonous  effects  of  mercury  produce  the  worse  lesions  of  the 
.wo;  and,  when  combined  with  the  syphilitic  virus  in  a  strumous 
person,  the  worst  of  all.  In  the  extreme  of  syphilitic  infectiouj 
it  ought  never  to  be  forgotten  that  a  specilic  chlorosis  results 

Coqut  pfir  horoA  duos  et  ai/f/e  Aluminiit,  giaa.;  Hydiiarg.  Chloridi,  Jaa,  ■  AntLmomi 
Oiy.  Sulphtireti,  3i,;  miact.  Cuqne  ad  f,  tt  adde  FoL  Sotmw^  Jiii*;  Kad, 
GlycyrrhiKw,  Jiie. ;  Sem.  Aniai,  Jsa.  Itf/unde  per  fioram  et  cola.  The  close  of  thi* 
decoctioiii  ii  half  »  pint  to  a  pint  morning  oikI  evening. 

The  weftkdt-  decoction  is  conipoxinded  as  followa  i^Cupiai  rtMuum.  decocti  for- 
ttoris  et  adde  Radicis  Sarzaparillie,  Jii. ;  Aqua^  Itsxxiv. ;  €o^e  per  Aor«»  tfiwi*  el 
adde  Cort.  CaQellnj,  Uort  Limonam,  Sem.  Cardamomif  aiigiiL    ii^undt  per  horam 
Bl  mla.    The  doae  of  tim  decoction  is  one  pint  at  internals  during;  the  daj. 
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firom  sypMlia,  amoimting  to  anaemia  j  and  tlmt  mercury  will  1 

about  a  similar  ansemia;  while  numerous  instances  aixi  quot^^ll 
authors,  of   the   poisonous   effects  of  mercury  indudii^ 
gin^ilar  to  those  of  syphilis. 

Both  kinds  of  treatmeiit  (mercurial  and  non-mercurial) 
been  exteusively  tried  since  1816,  and  formal  ex[>erimeDts 
been  organized  on  the  subject,  namely,— J'tra?,  In  1822  in  Swe 
by  R^jyal  command,  when  reports  were-  annually  fumi^ed  ff^T 
civil  aud  military  hospitals  as  to  trials  of  the  two  methods; 
Second,  Dr*  Fricke  experimented  in  the  Hambui^h  Geneird 
Hospital,  and  published  liis  results  in  1828;  Third,  In  1833  tlie 
French  Council  of  Health  published  a  report  on  the  subject 

Fnirn  all  these  accounts  more  than  80,000  cases  were  subo 
to  exijeriment,  and  they  go  to  show  that  syphilis  is  cuiie<l 
shorter  time,  and  with  less  chance  of  constitutional  effects,  by  i 
simple  than  by  the  mercurial  treatnieni 

It  is  extmmely  intei^sting  and  grati^^ing  to  be  able  to  say  1 
long  before  any  of  these  rejwrts  were  initiated,  the  surgeons  off 
British  army  perceived  the  ravages  of  the  combined  poisoni  j 
mercury  and  syphilis,  and  had  the  boldness  to  declare  tbems 
tigainst  the  system  of  treatment  with  mercury,  and  to  int 
the  milder  measures  of  non-mercurial  treatment 

The  credit  of  this  improvement  la  mainly  due — (L)  To  Mf. 
Fei^uaion,  who  practised  it  during  the  Peninsular  wars  (Afid* 
Chir.  Tnciw.,  vol.  iv,) ;  (2,)  To  Mr.  Rose,  of  the  Ooldstneam  Gnank 
at  the  same  time,  biit  indef>eD<lently  of  Mr,  Fergusson;  (3.)  To  Di. 
John  Thomson,  the  first  Professor  of  Militaiy  Sui^ry ;  whoj 
lectures  in  the  University  and  College  of  Sui^ons  in  EdinbiJ 
and  by  his  published  writings,  was  mainly  influential  in  con^ 
ing  Scotch  medical  men  of  the  evil  effects  of  mercury  in  vene 
diaeasea  The  inquiry,  begun  in  1816  by  these  military 
geons,  requires  to  be  re-investigated  with  aU  the  present  advito 
knowledge  of  the  nature  of  the  disease  which  we  now 
and  with  a  better  prospect  of  detecting  the  fallacies  wl 
surround  the  investigations.  Under  the  simple  treatment  of  1 
eminent  men,  there  can  be  no  doubt  that  misted  cBsm  of  mf 
well  as  of  indurated  chancres,  and  specitic  or  syphilitic  sore^^, 
allowed  spontaneously,  as  it  were,  to  develop  their  diat 
characters.  No  confidence  can  now  be  placed  in  the  reoolU, 
derived  from  clinical  observation,  where  the  cure  of  soft,  siipp 
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tog,  and  mixed  sores,  gonorrhoea,  vegetations,  suppurating  buboes, 
are  all  iDdiscriminately  given  as  evidence  of  the  cure  of  syphilis; 
and  cases  cannot  be  accepted  as  cured  at  the  time  they  are  simply 
discharged  from  present  treatment,  because  they  may  aeem  to  be 
prngTesaing  to  a  favourable  termination,  but  not  absolutely  cured. 

Nomenclature,  aB  abeady  eiq)lained  (page  720)^  luust  now  be 
specially  attended  to. 

The  present  position  of  opinion  with  regard  to  mercury  in  the 
cure  of  venereal  sores  seems  to  be  thiB,  namely, — That  it  is  a  veiy 
valuable  remedy  in  some  cases  of  syphilis,  but  not  in  eases  af  soft 
chancre;  and  the  difRcuIty  is  to  exjjress  always  the  nature  of  the 
cases  for  which  it  is  most  suitable.  Even  those  who  believe  most 
fully  in  its  virtues  acknowledge  that  in  primary  affections,  as 
when  given  in  the  treatment  of  the  local  sore,  its  administration 
will  not  prevent  tfie  ocenTf^n^e  of  constitntional  symptoms;  never- 
theless, the  value  of  mercury  in  the  cure  of  THE  JNDtJRAriON  of  the 
true  infecting  (Jian€^*e  is  now  fully  recogni^d.  The  local  lesion, 
if  it  api>eai's  after  the  usual  prolonged  period  of  ineubation,  is  as 
much  a  manifestation  that  the  constitution  is  already  afiected^ 
as  is  the  developed  vesicle  of  variola  vaccina  a  manifestation  that 
the  constitution  is  affected  with  vaiiolous  poison.  Looking,  also, 
to  the  nature  of  the  virus  of  syphilis,  as  expoimded  Ln  the  text 
(fiapecially  at  page  6^7).  the  exeidmi  of  the  prkmm^  lump  or 

Km — the  specific  indumtion — as  practised  by  Dr,  Veivle  (Edin. 
tmilily  Journal,  July,  1864),  and  by  Dr.  Humphry,  of  Cam* 
bridge  (Brilish  Medical  JoutjuiI,  August  13,  1864),  is  a  justi- 
fiable operation;  for  the  original  sore,  when  it  has  become  a 
'*lainp,"  as  in  its  state  of  ** woody-like"  induration,  is  an  un- 
doubted maintainer  of  infection  and  of  contamination  of  the 
system.  If,  therefore,  it  can  be  easily  and  completely  insidated, 
as  when  on  the  prepuce^  the  cure  of  the  constitutional  symptoms 
may  be  facilitated 

There  are  also  certain  forms  of  secondary  syphilis  for  which  the 
adminktration  of  mercury  is  unsuitable.  These  are  the  pustular 
eruptions,  or  ecthjrmatous  states  in  rupia  and  in  syphilitic 
aniemia.  For  the  cure  of  other  secondary  symptoms  merenry  is 
certainly  of  service.  If  given  to  the  extent  to  which  I  have 
limited  its  use  in  the  text,  I  believe  that  secondary  symptoms 
disappear  more  mpidly  under  its  regulated  use  than  by  any  other 
plan  of  treatment.     All  our  treatment  of  syphilis  rests  on  tliat 
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evidence  which  must  always  guide  the  hand  of  the  physician, 
namely — f)ractical  experience.  Tliat  has  certainly  taught  U8  thit 
the  mercurialism  of  John  Hunter  s  time  was  an  error ;  and  that 
its  regulated  administration  in  cases  of  syphilid  is  undoubtedly 
beneficial  and  especially  during  the  evolution  of  the  specific  .symp- 
toms of  infection.  Dr.  Jeffrey  Mar^iton,  of  the  Royal  Artillery,  has 
given  an  adminihle  summary  {BrituJi  Mtdlcal  Journaloi  Feb.  21, 
18G3)  of  the  means  and  indications  of  treatment  by  mercur}'  which 
he  has  found  most  useful  His  experience  shows  that  the  system 
ought  to  be  affected  as  slowly  as  )K>ssi)jle ;  and  there  ought  to  be  a 
remission  of  the  remedy  for  a  time  as  soon  as  that  effect  has  been 
atUiined.  As  st>on  sis  the  symptoms  for  which  the  mercuiy  was  given 
have  disapi>eared,  steel  nnd  other  remedies  ought  to  be  given;  and 
in  thR»e  cases  where  the  general  health  seemed  to  have  suffered. 
]XHfopht/Hln  in  siiiJill  doses  {piu-slxlh  of  a  gniin).  with  extnul  of 
Mbhlimna,  was  givon  with  marked  benefit.  If  the  .sj-.stem  is  too 
early  bn»u;^ht  iiinl«r  the  influonce  of  mercur}-,  and  the  sj-mptoms 
are  not  l»enefitrd,  chlmiite  of  jKttnsh  in  comjxnmd  tinctun  <y 
cinchona  may  l»e  ^qven  with  advantage:  and  in  strumous  subjects 
the  hU'liloridt'  of  intrcury,  di.ssolve<l  in  ether  and  added  t4)  cod-Viva 
oil,  is  foiuid  to  be  most  useful.  Some  of  the  more  intractaU« 
fonus  of  syphilitic  i^tjuaitai  are  bcht  treated  by  a  combination  oi 
liquor  arst' It 'i*^nl'iH^  solution  r»f  hichlortd*'.  (»/  tnercuri/,  and  tincture 
n{  S'^squii'hfni'ltU  of  iron  ;  while  the  use  of  soap  in  ablution  ought 
to  be  avoided  .Staktin). 

In  th«'  ailmiiii>tratiiin  of  mtTeurj'  for  the  cure  of  s^-jdiilL* 
iifih'txxtion,  or  anything  approaching  to  that  t-ondition,  shMulii 
never  bo  imluatl.  Tf  itdt:nu*foi  of  the  (/ftms  should  be  the  utuo6l 
physiological  i-tKct  vt-ry  gnidually  and  gently  broii^^ht  about  Tlu 
primary  sure  should  Ikj  healed  without  mercury;  but  so  soon  & 
the  evolution  of  o'iistitutit»nal  symptoms  has  coinmence<I,  such  ai 
the  specitie  indunitinu  of  the  sore  or  glands,  cutaneous,  scaly.  tul>er 
cular.  cr>nd\I«>inatous  afll-eti»»n,  or  iritis,  the  804)ner  mercurial  treat 
ment  to  the  extent  indicat^'d;  is  commence<l  the  greater  wil 
l»e  the  lienefit.  But  where  sxippnnitive  leMuns  have  been  estab- 
li.'ihed,  menrury  ought  to  Vie  withheld  altogether,  or  very  sparinglv 
combined  with  i*xllde  of  pota^iina. 

fodide  of  potiiMiinu,  in  doses  adjusted  to  the  individual  case, 
'^  Ml  V\\.Vi  T^YvLWTi^^t  v\x  sik^u\«  of  the  sv^bilitic  diseases 
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administration  often  causes  intense  siifTering  in  patients  who 
have  been  treated  by  mercuriala  Two  distinct  effects  are 
produced:  fird^  the  compounds  of  mercury  fixed  in  the  body 
are  rendered  soluble  and  active;  and,  secondly,  a  form  is 
given  to  them  which  allows  of  their  elimination,  with  more 
or  less  rapidity,  in  a  state  of  combination  with  one  of  the 
elements  of  the  iodide;  and  thus  the  patient  is  subjected  anew 
to  a  mercurial  treatment  by  the  compounds  of  mercury  already 
present  in  his  body  (Melsens  in  Brit,  and  For,  Med.-Chir.  Review, 
1853).  The  dose  of  iodide  of  potassium  should  at  first  be  small 
— ^not  more  than  fifteen  grains  in  the  twenty-four  hours — increas- 
ing the  dose,  if  the  patient  bears  it  well  (Melsens,  Guillot). 
Its  action  is  aided  by  a  blister  over  some  portion  of  the  shaven 
scalp,  and  by  having  the  blistered  surface  dressed  with  mercurial 
ointment;  and,  generally,  it  may  be  said  that  local  treatment  gives 
veiy  valuable  aid  For  example,  cutaneous  or  mucous  raised 
papules  remaining  persistent,  an  ointment  composed  of  oxide  of 
zinc,  calomel,  and  simple  cerate,  hastens  their  absorption.  Erup- 
tions of  lichen,  acne,  and  herpes  are  similarly  benefited  by  the 
application  of  oxide  of  zinc  lotion  or  ointmemt;  and  li prurigo  and 
urticaria  be  also  present,  diacetate  of  lead  lotion  will  expedite  the 
cure.  Vesiculo-crustaceous  spots  will  cease  to  re-appear  if  the 
a£fected  parts  are  painted  for  a  few  days  with  a  solution  of 
nitra^  of  silver  (gr.  x.-xx.  to  gi.),  and  oadde  of  zinc  lotion 
applied  afterwards. 

In  the  more  advanced  stages  of  the  suppurative  affections,  the 
use  of  pyogenic  counter-irritants  ought  not  to  be  neglected,  such 
as  tartar-emetic  ointment  They  tend  to  keep  up  just  so  much 
of  a  discharge  as  may  be  consistent  with  the  strength  of  the 
patient;  and  are  worthy  of  a  trial  on  the  principle  explained 
under  syphUization, 

In  the  dry  forms  of  syphilitic  cutaneous  diseases,  and  in  chronic 
eczeina  of  the  extremities,  tar  ointment,  or  an  alcoholic  solution 
of  tar,  is  an  excellent  application ;  and  the  disappearance  of  in- 
dolent glandular  swellings  is  greatly  aided  by  the  use  of  strong 
solutions  of  iodine.  Superficial  forms  of  ulceration  attending  the 
pustules  of  ecthyma  are  benefited  by  the  use  of  solutions  of 
nitrate  of  silver  6r  sulphate  of  copper,  and  generally  by  caustics 
and  local  stimulants.  If  a  sloughing  condition  threaten  ulcer- 
ating  sores,  lotions  of  the  potassio'tartrate  oj  irou  ^wMi  ^^xisraSs.'^ 
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improve  their  aspect.  In  psoriaaia  paZmaris,  and  ainilarly 
fissured  conditions  of  the  skin,  glycerine  lotions  are  most  useful  j 
But  all  these  local  remedies,  it  must  be  remembered,  are  only  aids  ; 
to  the  constitutional  treatment,  whether  by  mercury  or  iodide  of 
potassium,  or  simply  by  a  well-regulated  hygiene.  The  patient, 
during  the  whole  of  the  treatment,  should  be  warmly  ckd— 
should  be  fed  upon  a  good  but  plain  diet — should  take  plenty 
of  exercise  in  the  open  air — should  use  occasionally  (once  or 
twice  a  week)  warm  baths — and  avoid  stimulants,  unless  spedaDy 
indicated  and  prescribed. 

The  administration  of  mercury,  to  affect  the  system,  is  best 
efiected  through  the  agency  of  the  mercurial  vapour  bath.  It  is 
a  mode  of  administration  not  liable  to  affect  the  digestion,  and  it 
])ermits  other  remedies  to  be  given  by  the  mouth  at  the  same 
time,  if  they  be  considered  necessary.  It  is  also  mild,  slow,  and 
equable  in  its  action, — so  that  it  is  safer  than  many  other  plans. 
The  mercurial  vapour  bath  is  to  be  managed  in  either  of  the 
following  ways.  The  first  method  is  best  adapted  for  the  practice 
of  a  large  institution ;  the  method  recommended  by  Mr.  Lee  is 
better  suited  for  private  practice: — 

"  The  patient  is  seated  on  a  chair,  and  covered  with  an  oil-cloth  lined 
with  flannel,  which  is  supported  by  a  proper  framework  Under  tlie 
chair  are  phiced  a  copper  bath,  containing  water,  and  a  metallic  plate, 
on  which  is  placed  from  one  to  three  drachms  of  the  bisulphuret  of 
mercury,  or  the  same  quantity  of  the  gray  oxide,  or  the  binoxide  of  this 
metal.  From  five  to  thirty  grains  of  the  iodide  of  mercury  may  be 
employed,  or  a  scruple  of  the  iodide,  with  a  drachm  and  a  half  of  the 
bisuljihuret.  Under  the  bath  and  plate  spirit-lamps  are  lighted.  The 
patient  is  thus  exposed  to  the  influence  of  three  agents, — heated  air, 
steam,  and  the  vajwur  of  mercury.  At  the  end  of  five  to  ten  minutes 
perspiration  commences,  which  becomes  excessive  in  ten  or  fifteen 
minutes  longer.  The  lamps  are  now  to  be  extinguished ;  and  when  the 
patient  has  become  moderately  cool,  he  is  to  be  rubbed  dry.  He  should 
then  drink  a  cup  of  warm  decoction  of  goaiacum  or  sarsaparilla,  aod 
repose  for  a  short  time  "  (Langstox  Parker). 

Mr.  Henry  Lee's  mode  of  proceeding  is  more  simple  : — *'A  special  and 
convenient  apparatus  is  used  (made  by  Savigny  <fe  Co.),  which  oonaistB  of 
a  kind  of  tin  case,  containing  a  spirit-lamp.  In  the  centre,  over  tbe 
flame,  is  a  small  tin  plate,  upon  which  from  fifteen  to  thirty  graxnfl  of 
calomel  \r  \Aa.ced,  ^VA^  «aw«\\  ^\&S&  ^  vs^  ^1  ^sKx^^^j^^e.^^H^^  with  botling 
water.     TYie  \aAxi^\i«w\'\\\^\sefeTi\Y^^cXft^'OcL^%:^'^ 
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iNimmon  cane-bottomed  chair,  upon  whicli  the  putient  mta  He  is  then 
envelopecl,  cbair  and  all,  in  one  or  more  donhl©  blanketa,  and  so  he 
remains,  well  covered  np,  for  about  twenty  minntes,  when  the  water  and 
mercniy  will  he  fonnd  to  Have  disappeared," 

The  corrosive  Bublimate  {Hydrargyrum  mrrodmim  mibli- 
rtuitum)  is  perhaps  the  next  best  form  of  adminiatmtion ;  and 
where  it  has  to  be  continued  over  many  weeks^  may  be  given  in 
the  folio wiDg  fann,  with  opium  (TiJs'NER): — 

It.  Hydmrg.  Corroaiv,  Sublimate  gr.  ii. ;  Pulverii  Opii,,  gr.  v.-viii. ; 
Pulveiia  Gnaiaci,  3sa.  j  mtsce;  Fiant.  Pilulse,  xvi.  One,  twice  or  thrice 
a  day. 

With  regard  to  swrmparilla  as  a  remedy,  Signiund,  Syme,  and 
many  other  acute  observers,  have  come  to  the  conclusion,  after 
long  and  careful  trials  of  the  best  sarsaparilla,  that  it  does  not, 
per  se,  exercise  the  slightest  perceptible  influence  on  the  course 
and  termination  of  syphilitic  dise^ises.  It  is  usually  given  in 
combination  with  the  corrosive  sublimate,  as  in  the  decoction  of 
Zitmann  (page  726,  note). 

Preventive  Treatment — From  whnt  baa  been  written,  it  must 
appear  clear  that  the  only  chance  of  preventing  infection,  alike 
on  the  part  of  the  male  and  the  female,  is  personal  cleanliness 
after  sexual  intercourse  iv^th  strangers*  The  good  that  has 
resulted  from  police  inspection  of  females,  as  in  Paris,  Brussels, 
and  other  places,  has  been  greatly  overrated;  and  I  believe  it 
is  mainly  to  be  attributed  to  the  greater  attention  to  personal 
cleanliness  which  such  inspections  have  brought  about.  If  a 
man  shall  have  sexual  intercourse  with  a  strange  woman,  let  him 
wash  the  perns  immediately  after  the  act,  taking  care  to  cleanse 
thoroughly  the  folds  of  the  prepuce,^  especially  near  the  frmnvmi, 
and  in  the  sulcus  of  the  corona  glamiis.  If  a  woman  shall 
have  sexual  intercom^e  with  a  strange  man,  let  her  use  a  syringe 
with  hot  water,  to  wash  out  the  vtiginal  surface,  taking  care 
ta  cleanse  thoroughly  the  folds  of  mucous  membrane  at  the 
orifice  of  the  canal  and  of  the  lubici  pudenda.  Medical  inspec- 
tions  are  formal,  and  look  useful,  leading,  undoubtedly,  to  greater 
personal  cleanlineaa,  and  may  be  the  means  of  detecting  soft 
chancres,  and  so  may  prevent  their  being  communicated;  but  the 
infecting  sore,  the  true  syphilitic  one,  can  rarely  be  detected  in  a 
female.  The  real  preventive  remedy  is  the  most  ancient,  the  most 
simple,  and  the  most  eflScicnt, — waah,  and  be  clean. 
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CHAPTER  Yllt 


ON  THE  NATURE  OF  THE    ACCTTE  SPECIFIC    OR  GENERAL   DlffiASSL' 


The  two  ordera  of  zymotic  diaenses  which  have  now  hecQ 
described  conatitut-e  a  group  of  diseases  sometimes  termed  "  aeuii 
specific''  (Walshe)  or  *'fjen€ml  dlseOMa'*  (Wood),  hecaiuse  thej 
primarily  and  essentially  implicate  the  entire  system.  Through- 
out their  course,  and  from  the  first,  they  each  variotislv  tmxlifV 
the  composition  of  the  blood,  the  caloritication,  and  the  eoerva- 
tion  of  the  body.  Each  and  all  of  them,  also,  during  tbdr, 
progress,  give  rise  to  some  lesicms  in  tlie  textures,  of  a 
anatomicfd  character,  when  the  disease  is  not  too  rapidly 
allow  of  these  pathological  features  to  bocome  developed, 
ydlow  f€im\  typhoid  fetter,  flagim,  cJmUni,  These  maiadii 
an  acute  and  rapid  course;  they  are  more  or  less  p^Texial; 
the  majority  of  instances,  the  fe%-er  which  accompanies  them  t; 
a  fixed  duration.  The  gi-eater  number  of  them  am  ooni 
under  certain  conditions  not  yet  well  understood;  and, 
of  them  are  iirodueed  by  an  extrinsic  poison,  either  of 
mmtw  nature,  aii  in  those  of  the  fin*t  order,  or  by  the  iinpl 
Q^^Bptcific  virus,  as  in  those  of  the  second  order 

Tlie  spedfimlr/,  so  to  speak,  of  these  diseases,  consigt^  in 
characters  which  distinguish  each  of  them  from  any  otlicr 
and  in  the  constancy  by  which,  from  time  immeinorial* 
characters  have  continued  to  distinguish  them. 
medical  opinions  regai-ding  their  pathology  may  change,  yei 
essential  charaeters  of  tliesc  "acute  specific  disea&es'^  mq 
known  to  change.  Each  of  these  diseases  ob^rves  a 
and  regularity  of  plan  in  the  construction  and  development 
morbid  processes  (Paget),  Each  of  them  has  some 
character  or  cliaracteristics  by  which  they  are  severally  Ji»* 
tingiiishable  The  course  of  the  febrile  phenomena  are  found 
to  be  distinctivej  the  duration  of  the  febrile  state  not  less  m,  u 
weU  jia  the  anatomical  signs  which  distinguish  the  local  Itsssiiai. 
the  development  of  which  are  concurrent  with  the  genend  or 
constitutional  phenomena  With  regard  to  their  caxxsm,  each  rf 
them  appears  to  be  produced  by  some  distinct  morbitic 
same  morbid  poison^ — a  poison  or  virus  which  is  capable  of 
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miiltiplied  in  the  body  during  the  development  of  the  particular 
^kease.  In  this  respect  they  ai*e  capable  of  self-aiigtnentation 
I^AOEt).  No  evident  fresh  cause  is  applied,  and  yet  the  disease 
iccreaies  (e.  g.,  B^^pkUis,  mnall-pox,  vamijiia,  ghmders,  hydro- 
phobia,  and  midignaiit  jmstule).  The  theory  of  each  of  them, 
expressed  in  the  most  general  terras,  m,  that  each  of  them  depends 
upon  a,  definite  specific  virus,  which  induces  a  morbid  condition  of 
th^  blood;  and  that,  during  the  development  and  course  of  the 
disease,  the  system  endeavours  to  discharge  or  transform  in  some 
way  the  peculiar  morbific  agents  which  have  given  rise  to  the 
symptomH,  or  which  have  multiplied  in  the  body  during  the  coiu"se 
dL  the  aftection.  The  w^hole  blood  then  aeemB  to  be  diBeased,  and 
n^jrly  every  function  and  eensation  in  the  frame  is  impaired  or 
disturbed  fi-om  the  state  of  health  before  any  local  lesion  i» 
developed.  Sometimes,  indeed,  the  severest  constitutional  dis- 
turbances of  a  specific  kind  may  eo-exlst  with  the  smallest  load 
development  of  any  specific  lewion  (Paget);  and  Dr,  Rol>ert 
Williams  has  justly  obaerv^ed,  and  numerous  examples  have  been 
noticed,  in  which** it  maybe  laid  down  as  a  general  law,  that 
when  a  morbid  poison  acta  w^ith  its  greatest  intensity,  and  produces 
its  severest  forms  of  disease,  fewer  tnices  of  organic  alterations 
q{  strueture  will  be  found  than  wlicn  the  disorder  lias  been  of  a 
milder  character.  Time,  duration,  or  ckronicity,  is  a  peculiaj'ly 
important  and  characteristic  element  in  the  nature  of  thcjse 
disesuses.  They  run  a  definite  course;  and  we  know  of  no  specific 
remedy  wliich  will  at  once  efiect  a  cure  and  prove  an  antidot^^ 
to  the  poison,  Tlie  nearest  approach  to  an  antidote  is  that  of 
quinine  in  the  malarious  fevers.  They  have  all — {!,)  A  more  or 
less  defined  period  of  incubation  or  latency;  (2.)  A  period  of 
development  towards  the  faMlgium  or  acme  of  the  disease;  (3.) 
A  period  of  defei^w^scenee,  during  which  the  febrile  phenomena 
abate;  and,  lastly,  a  period  of  convaleseence. 


CHAPTER    IX, 


PATHOLOGY   OF  THE  BIETIC  ORDER  OF  ZYMOTIC  DISEASES, 

DMBINED  researches   in   chemlstty,  physiolog;)^  and  pathology, 
ing  recent  years^  have  cleared  up  much  that  was  doubtful. 
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and  established  certain  principles  on  which  proper  scales  of  di 
may  be  founded,  so  as  to  maintain  the  health  of  the  body  nik 
a  great  variety  of  conditions  as  to  labour,  confinement,  freedc 
and  exercise.  Statistics  have  shown  more  decidedly  now  H 
hitherto  how  intimately  disease  and  mortality  are  associated  w 
the  sup[)ly  of  food  to  the  people.  The  records  of  the  R^sti 
General  of  England,  and  those  of  Sir  William  Wilde  in  Irela 
the  evidence  of  the  Commissioners  relative  to  the  supplies  in 
Crimea  during  the  war  against  Russia  in  1854,  1855,  and  Ifi 
and  many  valuable  roi)orts  relative  to  the  health  of  the  Ni 
l)eforc  and  after  their  diet  was  changed,  fully  subfitantiate  tl 
statements. 

While  physicians  were  well  aware  of  the  intimate  conned 
that  existed  in  a  general  way  between  food  and  disease,  it  is 
to  the  laboui-s  of  chemists  and  physiologists  especially  that ' 
connection  hjis  been  reduced  to  an  intelligible  form,  and  i 
the  i)rinciples  which '  they  have  estiiblished  are  now  put  t 
practical  use. 

Effects  of  Food  on  the  Animal  Economy. — ^Thc  great  fact  wl 
recent  chemical  and  phy.siological  investigations  have  cstablis 
may  l)C  expressed  thus : — "  That  the  tnriotia  alimentary  i 
stances  Tnade  vse  of  hy  man  avd  aninutls  contain  at  lewd) 
chi^tti'fi  of  const  it  uents,  each  of  whidi  performs  Us  otvn  assuj 
function  in  the  Uvhuj  avirnal  economy.  If  the  svhdance  conti 
nitixifjen,  it  scrrns  most  fitted  for  the  nouriahnie^it  of  tissue, 
has  U'cn  vailed  plastic  or  nitrogenous;  if  it  is  deficient  in  n\ 
gen,  and  has  an  vjccess  ofairhon  or  hydi*ogen,  it  appeurs  to  und 
combustion  in  the  Innly,  and  is  coiled  a  non-nitrogenous  < 
resjnniiory  elemad  of  fyod-  (Itydro-caiixyns);  if  it  is  fatty  ii\ 
nuiure,  it  j)€rforms  the  double  duty  of  niaintaininy  ani 
warmth  and  of  assisting  in  the  assimilation  of  nit}x>genous  c 
2)0inids;  and,  lastly,  if  it  is  saline  in  its  quality,  it  goes  to  h 
Up  the  solid  textures  of  the  animal  fmme,  and  aids  tlie  impar 
vx>rk  of  carrying  nev)  mcUerials  into  the  system  and  old  ore 
matter  out  of  it"  (Letheby).  Man  and  animals  cannot  main 
liealth  if  their  food  does  not  contain  all  of  these  constituents; 
common  instinct,  with  experience,  tells  us  that  these  classes  ii 
l>e  dissociated  in  due  j»roi>ortions,  under  a  variety  of  modify 
circumstances  Tl\^x^  wx^  wwdouhted  ludjits  of  feeding  wh 
"while  t\\cy  wp\>eM  \;c>  \^  ^vtVaXfcWj  ^i««>ss!L^\SL'S2Es5&aa^^>!» 
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fat,  bacon  is  eaten  with  veal  and  with  fowl ;  melted  hutter  is  used 
with  feh;  eggs  and  butter  are  mixed  with  sago,  tapioca,  and  rice* 
cheese  is  eaten  with  maccaroni ;  Sidiids  and  vinegar  are  eaten  with 
cold  or  salted  meat;  a  vegetable  is  mixed  with  an  animal  diet; 
bread  is  eaten  with  butter,  baeon  with  greens,  pork  with  pease 
pudding,  and  so  on.  Old  habits  and  instincts  not  only  declare 
that  these  combinations  ai*e  compatible,  but  Science  informs  us 
BOW  why  such  combinations  are  demanded  for  the  maintenance  of 
he^tb;  and  when  they  cannot  be  obtained,  health  is  endangered, 
I  ihe  constitution  is  gradually  altered,  temperament  is  mollified,  life 
is  shortened,  families  extinguished,  armi^  are  swept  from  their 
encampments,  and  races  of  men  from  the  face  of  the  earth. 

The  experience  of  Dr.  Ghri.stison  (who  has  paid  gi-eat  attention 
to  this  subject  for  the  last  twenty-two  yeai^)  has  shown, — ^(1.) 
Tliat  the  mast  successful  dietaries  for  bodies  of  men,  deduced  from 
practical  observation,  contain  carboniferous  and  nitrogenous  food 
in  proportion  of  about  three  of  the  former  to  one  of  the  latter  by 
weight,  (2.)  Tliat  wliile  nitrogenmLs  may  replace  €arbQntfet'0U8 
:,  ftiod  for  supporting  respiration,  though  at  a  great  Ima,  cu7'bon- 
I  ifenmB  food  (without  nitrogen)  canDot  replace  nitrogerKMS  food 
for  repairing  textunJ  waste.  (3.)  The  daily  amount  of  nutritive 
principles  of  both  sets  must  increase  mth  exercise  and  exposure, 
otherwise  the  body  r^uickly  loses  weight,  and  ere  long  becomes 
diBeased,  If  the  above  propoHion  between  the  two  sets  be 
maintained,  the  weight  of  real  nutriment  per  day  varies,  for 
adults  at  an  active  age,  between  seventeen  and  thirty -six  oimces; 
the  former  being  enough  for  prboners  confined  for  short  term?, 
I  the  latter  being  required  for  keeping  up  the  athletic  constitution, 
„  or  that  which  is  capable  of  great  continuous  mu-^ular  efforts. 
(4)  Dietaries  ought  never  to  be  estimated  by  the  rough  weight 
of  their  constituents,  without  distinct  reference  to  the  real 
nutriment  in  these,  as  determined  by  physiologica]  and  chemical 
inquiry. 

Approximately,  it  may  be  concluded  that  a  full-grown  man  of 

^ftverage  weight  (HO  to  150  lbs.)  and  height  (5  feet  7  inches) 

■hquires  Qjie-twenikih  part  of  his  weight  in  food  duiing  the 

^wenty-four  houi^;  that  is,  mven  or  seven  and  a  Jtalf  pounds  of 

food,  including  soUds  and  liquids;  one  to  one  and  a  Aai/ pounds 

(16  to  24  ounces)  being  solids,  the  rest  water  (Paekes), 

On  an  average,  it  is  found  that  a  man  requires  four  or  fiv^ 
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Qiuices  of  cliemically  dry  nitrogekous  food  daily  v^tliat  m 
state  of  rest  be  will  rec[iiire  three  and  a  fuiJf  ouaees;  under 
state  of  considerable  exertion  Jive  and  a  /tcii/ ounces;  and  andl 
extmordiiiary  exertion  lie  may  require  as  much  m  six  and  a  Im 
or  even  mimi  ounces  of  dry  7iitTogennuB  aliment  daily,  T| 
quantity  of  hydro-carboniferous  aliment  required  io  keep  | 
man  in  health  cannot  be  less  than  ^oAufourtemh  ami  a  half  {^ 
fifteen  ounces  in  twenty-four  homs;  and  even  nineteen  tolictenf] 
tiOQ  ounces  under  great  exertions.  The  amount  of  FAfl 
MATTERS  ought  to  equal  about  half  the  quantity  of  it©  fii 
geiwus  aliment.  But  in  a  state  of  rest  about  oim  ounce  m 
twenty-four  hours  will  Ije  sufficient;  while  under  greai 
two  wnd  a  half  ounces  may  be  rerjuired  daily.  The  amo 
WATER  required  varies  from  seventy  to  oiw  hundred  and  \ 
i/u^nce^;  and  the  salts  supplied  in  the  food  should  amm 
from  half  an  ounce  to  cm  ounm  daily,  consisting  of  c!d 
aodmmj  chloride  of  potassium,  salts  of  lime  and  magnesia^  ci^ 
bonates,  citrates,  lactates,  and  acetates  (Paeices), 

To  determine  by  calculation  the  amount  of  these  differei^ 
aliments,  and  therefore  the  nutritive  value  of  a  given  diet^  ^ 
following  scale  is  given.     It  shows  the  mean  amount 
nitrogenous    substances,    fat,    and    carbo-hydrates — starch] 
sugar— which  ought  to  be  contained  in  100  parta  of  each 
following  substances  in  common  use  : — • 

TABLE  L-NUTRITIVE  VALUE  OP  POODS  IK  100  PARTS  (Si 


Mcsftt  without  Bonc^t 
FatofMeat^t- 
Bread  of  average  quolity  (White  ( 
Wheaten),    .         *  * 

Starch,    , 
Pat,        .        ,        , 

PoUtoci, 
Bice, 
Milk,      , 

Maize  (after  Po&eia^te)^ 
*»  (Von  Bilm), 


Witor. 


74 
40 


15 
74 
10 
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10^ 


Niirq- 


m 

14 


244 
15 
38 
43 
9-9 

mm 


Fit 


9 
14 

1-4 


100== 
2^ 
06 
OS 
37 
SI 
3S 


511 

^lOofl 


•Tlii«  Table  u  used  by  Dr.  Parkev  in  the  Laboratory  at  the  Anaj 
School,  and  be  kiodJy  i»erBiit«  m©  to  give  it  here, 
t  The  ni^rva  of  usual  etatemcnte. 
I  CdnUated  by  Ilr.  Pu-kes  from  the  itateinenta  of  lAwea  ilid  ( 


The  calamities  which  befell  our  soldiers  in  the  Crimea  (in  1854)             ^M 

show  that  the  dietiiriesi  of  working  men  cannot  be  safely  reduced            ^M 

below  the  phyBioIogical  stanchurd  ;   and,  in  the  words  of  Dr            ^M 

Christison,  '*  any   person  conversant  with    the  science  of   the            ^M 

present  subject  could  have  foretold,  as  a  certain  consequence,  sooner             ^M 

or  later,  of  their  diet}Lrj%  that  the  British  troops  would  fall  into            ^M 

the  calamitous  state  of  health  which  befell  them  in  the  Crimea.''                ^M 

The   following  very  interesting   tables   of  dietaries  and  their            ^M 

nutritive  values,  and   of  the   nutritive  values  of  foods,  by  Dr.            ^M 

Lethe  by,  of  London,  ai^  given  heroj  to  show  the  actual  proportions            ^M 

in  which  various  substances  used  as  food  are  associated  in  the           ^H 

several  public  diet^^Lries  of  the  country,  and  as  a  guide  to  the       ^^H 

student  of  medicine,  when,  as  a  practitioner,  it  may  often  be  his       ^^H 

lot  to  devise  and  construct  scales  of  diet  suited  to  various  condi-           ^M 

tlons  of  existence : —                                                                                 ^^^| 

:    TABLE  U."DIETAEIES  AND  THEIR  NUTRITIVE  VALUES  (Lkthkby). 
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TABLE  IlL— NUTRITIVE  VALUE  OF  FOODS  (LRHnry. 
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In  thirt  Tublo  thf*  carboniforouH  matter  Im  calculated  eb  Htarch;  10  of  fat  being  equal  to  :l 

In  <vis(\s  wlierc  preserved  food  must  be  used  for  want 
foo<l,  tlien*  ai-e  difficulties  to  be  overcome  whicli  experic 
8(;ieiu*e  liavt*  iiuide  to  disappear  in  a  great  measure.  It  i: 
that  snlt  iiKNit  luus  a  tendency  to  engender  disease^  and  t 
tlj(»  dt'vrlo[)inont  of  diseaae  under  certain  circiimstanc 
it  is  not  known,  either  physiologically  or  eheiuicallj^,  wlij 
exact  nutritive  value  of  salt  meat  in  a  scientific  point 
There  are  three  circumstances  connected  with  its  use  wh 
to  diniinisli  its  value  as  an  aiticle  of  diet,  najnely, — ( 
inv(^sti^^'ltions  of  Liebig  demonstrate  that  the  process  o1 
meat  is  very  improper,  for  the  brine  extracts  the  juice 
flesh,  and  so  removes  most  of  the  important  constitueE 
The  salt  meat  for  the  navy  and  for  soldiers  in  the  field  ii 
hi<,dily  salt<id,  in  order  to  keep  for  two  years  or  more  i 
climattr,  and  such  highly  salted  meat  must  be  so  tho 
steoi>ed  in  cold  water,  to  remove  the  salt,  before  it  is  eai 
large  c\avwu\\V>f  ,\\\\\X.tkvsl<^^  qC  \ta  \!ftft«,t  nutritive  coDstitucnl 
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always  hardened ;  and  hence  thase  foods  require  a  long  time  for 
digestion,  and  frequently  disagree  Tvith  the  stomach  (Letheby), 
Few  can  eat  a  pound  of  Halted  meat  daily  for  any  length  of  time, 
even  when  fed  on  rations  by  no  means  liberal  Nitrogenous 
elements  must  therefore  be  added  to  a  diet  where  salted  meat 
preiiominates,  rather  than  increase  the  amount  of  that  substance; 
and  this  is  best  done  by  adding  pea^e^  flour,  currants,  raisins,  and 
oil,  butter,  or  lard,  to  the  rtition. 

** Experience  hm  shown/'  says  Dr,  Letheby>  "that  there  are 
certain  articles  of  food  which  are  not  particularly  nourishing  in 
themselves,  but  which  serv^e  some  very  imjiortant  purposes  in  the 
animal  economy.  This  is  the  c&m  with  tea  and  coflee:  in  fact,  the 
use  of  a  vegetable  inftision^  containing  astringent  matter  and  an 
active  principle,  rich  in  nitrogen,  has  been  almost  universal  among 
mankind  from  the  earliest  times/' 

**The  physiological  action  of  these  beverages  appears  to  be  of  a 
somewhat  singular  kind  ;  for  while  they  excite  the  bmin,  they 
calm  the  nervous  system  generally,  and  though  they  produce  a 
state  of  wakefulness  and  activityi  yet  they  also  induce  a  species  of 
languor  and  repose.  Lehmann  has  ascertained  by  experiment 
that  coffee  greatly  diminishes  the  wear  and  tear  of  the  system  j 
it  oils  the  machinery,  as  it  were,  and  checkg  the  waste  of  friction ; 
for  those  who  use  it  find  that  during  active  exercise  the  destruc- 
tion  of  tissue  is  prevented,  and  that  there  is  less  demand  for  food  ; 
in  fact,  with  a  maximum  of  work  to  perform,  and  a  minimum  of 
food  to  accomplish  it,  he  will  best  sustain  his  vital  power  who 
lesorts  now  and  then  to  a  cup  of  tea  or  coffee.  Hence  it^  value 
aa  a  means  of  economizing  food,  and  hence  its  importance  to  the 
poor  labouring  man,"  In  many  of  our  large  merchant-ships  the 
crews  are  engaged  on  the  condition  that  coffee  shall  take  the  place 
of  grog ;  and  thoso  captains  who  are  careful  of  t!ie  health  of  tho 
men,  give  them  warm  coffee  before  or  after  they  have  been  aloft 
in  cold  and  stormy  weather — a  practice  which  cannot  bo  too  much 
ovei^'alued. 

B£feeta  of  Overfeeding. — ^Too  much  respiratory  food  favours  the 
development  of  fat,  and  checks  the  proper  nutrition  of  the 
muscular  tissues ;  hence  it  is  that  rice  feeders,  and  potato  eaters, 
and  those  who  indulge  in  fermented  liquors,  are  often  bloated  in 
their  appearance,  become  extremely  fat^  and  are  not  capable  of 
prolonged  exertioa     The  brewer's  drayman  is  a  bad  subject  for 
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the  wards  of  an  hospital ;  for  though  he  usually  liaa  all  the  sp 
ance  of  a  man  posaessed  of  great  muscular  strengtii  and 
endumiioe,  yet  he  is  not  so  iu  reality,  for  Um  muscular  tissues  I 
been  encroached  upon  by  fat,  and  tlie  general  power  faa»  j 
weakened  by  an  undue   influence  of  the  respiratory  elei 
Most  of  the  animals  in  our  menageries,  from  a  too  liberal 
ance  of  I'espimtory  food^  die  from  fatty  degeneration.     Accumabb^ 
tion  of  the  nitrogenous  elements  in  the  blood  is  often  also  a  pr 
fiouroe  of  dii^ease,  and  their  non-elimination  (as  showD  in  ptt^ 
pages)  is  conducive  to  the  propa^tion  and  development  of 
viiasmatic  diseaaea.     Attention  1ms  now  been  drawn  to  the  ii 
ence  of  such  a  condition  in  establL^hing  the  eharactenHtio 
of  overfed  convicts  (Lktheby,  Thompson). 

One  of  the  most' distressing  results  of  over-fet^ding 
wmngly  adjusted  dietary  is  corpulence.     Much  has  been 
on  the  subject  of  corpuhnm;  and  the  attention  of  the  pubUl 
been  recently  successfully  arrested  by  one  who  appreciat 
relief  he  obtained  by  following  the  directions  of  a  physician  j 
happened  to  take  a  scientifically  con-cct  view  of  his  case. 
Banting  (whose  pamphlet  on  the  subject  of  '*  corpulenae  " : 
well  known)  man»iged  to  reduce  hi»  physical  proportioiis 
tlie  following  dietary : — 

Breakjmt—^onx  or  five  ounce«$  of  beef,  mutton,  kidoejrs, 
baeonj  or  cold  meat  of  any  kind  (except   jxirk),  a  large  oip 
(without  milk  or  sug^ir),  and  one  ounce  af  dry  toaat     IHnntfr — I 
Mix  ounces  of  any  fisU  (except  EWilmon  or  eels),  any  miMit  (except  pork]| 
Yege tables  (except  potatoea  or  rice),  one  oiiuoe  of  dry  toaiit^  frtiit  i 
any  pudding,  any  kiud  of  poultry  or  game,  and  two  or  ihree  gb 
good  claret,  sheiTy^  or  Madeira  (clmmpagne,  jiort,  or  beer  forbiddt^ti).  j 
— 'Two  or  three  ouneeti  of  fresh  fruit,  or  a  rusk  or  two,  and  a  cup 
without  milk  or  sugar.     The  tea  may  be  very  much  enjoy**d  when 
in  the  Ko&jian  fashion — i.  a,  with  a  thick  slice  of  lemon  floating 
top  instead  of  milk.     Supper — Three  or  four  ounces  t>f  mriit  or 
iimilar  to  dinner,  with  a  g1a!«s  or  two  of  ekret,     Nighitap,  if  rctpiu; 
a  tumbler  of  grog  (gin,  whisky,  or  brandy,  without  sugar),  or  agh 
two  of  claret  or  sherry, 

The  qnantitiea  of  the  different  articlea  specified  in  thin  libef«] 
Mr.  Banting  states,  miiat  be  left  to  the  natural  ttppetit**^  but  for  hli 
be  took  at  brealc/ttsi  six  oujjcea  of  solid  and  eight  of  liquid  few 
dinner^  eight  ounces  of  solid  and  eight  of  liquid;  at  Ua,  HmsG  < 
solid  and  eight  of  liquid ;  at  mip^mTf  four  ounces  of  aoJid  and  sijc  of  liqaU;. 
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and  ilie  m^ktcap  lie  introduces  to  show  that  it  m  not  iixjiirious,  whilst, 
for  the  eucouragement  of  iiinokers,  it  may  be  mentioQed  that  toliaci^o  ia 
allowable. 

When  Mr,  Banting  began  this  treatment  in  August,  1862,  he 
weighed  202  lbs.,  and  after  a  je^ir's  perseverance  in  it,  in  Septem- 
ber,  1863,  he  had  lost  46  lb3„  and  had  reduced  bis  girth  12^  inches, 
Tlie  sound  dietetic  principles  ou  which  corpulence  ought  to  be 
treated  bad  l:>eeu  previously  enunciated  by  Dr  T.  K.  Chambers,  in 
his  excellent  monograph  on  that  subject;  and  Mr.  Banting's  diet- 
ary" is  in  exact  accordance  with  what  ia  there  stated,  and  with 
what  has  been  stated  in  the  text.  A  still  more  varied  dietary 
might  be  prescribed  on  similar  principles  by  reference  to  the 
tables  at  \ys^.gtB  738  and  740* 

Effects  af  Deficient  Food — **  A  deficiency  of  food,  especially  of  the 
nitrogenous  part,  quickly  loads  to  the  breaking  up  of  the  animal 
frame.  Plague,  pestilence,  and  famine  are  ai^^ociated  with  each 
other  in  the  public  mind,  and  the  records  of  every  country  show 
how  closely  they  are  related.  The  medical  history  of  Ireland  is 
remarkable  for  the  illustratioDs  of  how  much  mischief  may  be 
occasioned  by  a  general  deficiency  of  food.  Always  the  habitat 
of  fever,  it  every  now  and  then  becomes  the  very  hotbed  of  its 
propagation  and  development.  Let  there  be  but  a  small  failure 
in  the  usual  imperfect  supply  of  food,  and  the  lurking  seeds  of 
pestilence  are  ready  to  burst  into  frightful  activity.  The  famine 
of  the  present  century  is  hut  a  too  forcible  illustration  of  this. 
It  fostered  epidemics  which  had  not  been  witnessed  in  tliis 
generation,  and  gave  rise  to  scenes  of  devastation  and  misery 
which  are  not  surpassed  by  the  most  appalling  epidemics  of  the 
I  Jliddle  Ages.  ITie  principjil  form  of  the  scourge  was  known  aa 
^■be  contagious  famine  fever  (typhufl),  and  it  spread,  not  merely 
^%om  end  to  end  of  the  country  in  which  it  had  originated,  but, 
breaking  through  all  l>oundaries,  it  crossed  the  broad  oc^an,  and 
made  itself  painfully  manifest  in  localities  where  it  was  previously 
unknown.  Thousands  fell  under  the  virulence  of  its  action,  for 
whei"e8oever  it  came  it  struck  down  a  seventh  of  the  people,  and 
of  those  whom  it  attacked  one  out  of  nine  perished  Even  those 
who  escaped  the  fatiJ  influence  of  it  were  left  tbe  miserable 
^_yictims  of  scur^'^y  and  low  fever.  Another  example,  not  less 
^■triking,  of  the  terrible  consequences  of  what  may  be  truly  called 
P    famine,  was  tlie  condition  of  our  trooj^s  during  the  early  part  of 
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their  sojourn  in  the  Crimea,  in  1854.  With  only  just  enough  o 
food  to  maintain  the  integrity  of  the  system  at  a  time  of  rejios 
and  at  ordinary  teniperaturcH,  they  were  called  upon  to  mal 
large  muscular  exertions,  and  to  sustain  the  warmth  of  tli 
system,  in  the  midst  of  severe  cold  "  (Letheby). 

In  cases  of  veiy  gradual  starvation  an  urgent  feeling  of  hung^ 
is  not  a  prominent  symptom,  and  even  when  it  exists  at  first, 
usually  soon  diminishes,  and  is  succeeded  by  a  feeling  of  exhau 
tion  and  faintn<»as,  and  even  loathing  of  food,  if  abstinence  hi 
l)een  long  protracted  (11.  B.  Holland).  Tlie  mental  conditic 
connected  with  i>overty  may  in  part  account  for  this  deficiency  ^ 
apj)ctite.  A  depression  [)r(Mluced  on  the  nervous  system  is  V€i 
early  manifested  in  the  impaired  enei^es  of  all  the  vital  functioi 
the  weakened  conditions  of  the  intellectual  faculties  and  mor 
feelings,  and  diminution  of  the  general  sensildlity.  Di>turbai» 
of  the  cerc»hral  functions  is  at  first  shown  by  an  unnatural  languc 
des|M)ndcncy,  and  listlessncss,  slowness  and  hebetude  of  intellw 
with  an  inability  to  employ  the  thoughts  steadily  and  pnjfital' 
on  any  suhjcct.  NotwithsUuiding  all  this  general  languor,  hoi 
ever,  the  patient  sometimes  manifests  a  highly  ner\ous  stat 
he  is  stiirtlcd  ]>y  any  sudden  noise,  and  hurried  by  the  hki 
trifling  nccunvnces.  He  is  liahle  to  attacks  of  giddiness,  "swii 
ming  in  the  head,"  sniggering,  dimness  of  sight,  with  tempon 
delirium,  and  either  falls  as  in  an  ap»j)letic  fit,  or  lapses  gnulual 
fn)nj  a  l^tliargir  state  into  one  of  stupor,  or  even  f»f  ompk 
coma.  In  many  respects  the  symptoms  in  these  cases  have 
consideraMe  res<Mnhlance  to  the  efltnits  of  exposure  to  colJ. 
eonsef(U(»nce  of  the  toqior  of  the  hrain  and  intellectual  facuiti 
it  is  ofti*n  extnnnely  difficult  to  ohtain  the  requisite  informati 
fnim  jjatients.  Instead  (»f  showing  any  anxiety  to  communia 
the  symptoms  and  cause  of  their  illness,  or  to  relate  the  privatic 
they  have  undergone,  they  genendly  have  an  unw^illingness  to 
questioned,  lie  in  a  listless  or  lethargic  state,  without  taking  a 
notice  of  what  is  going  (m,  and  seem  desirous  only  not  to  be  <1 
turlnMl.  Such  listlessncss  and  t<iq)or  of  the  mental  faculties,  t 
tendency  to  fainting,  or  to  perfect  syncope,  and,  finally,  a  state 
cert'hnd  i»ppression,  «imounting  in  s<ime  cases  to  coma,  are  aino 
the  most  characteristic  symptoms  of  defective  nutrition,  and  t 

^est  indications  of  its  existence  t(»  a  serious  extent 
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covered  in  a  sbick,  near  Moq^eth,  dying  from  starvatioa  AH 
attempts  to  niUy  him  failed,  and  tie  ultimately  died  He  was  an 
intelligent  man,  and  had  Ijeen  editor  and  proprietor  of  a  penny 
journal  called  the  " Falkirk  Liberal"  A  diary  was  found  in  his 
j>OBsession,  cnntjiining  entries  of  his  condition  from  the  Sth  to  the 
25th  of  February;  from  which  it  ajipeared  that  during  mventten 
days  he  had  twice  tasted  a  piece  of  bread;  but  for  the  last  thirteen 
days  he  liad  Ineen  entirely  witliout  food.  During  the  iirst  ten 
days  of  the  Odrtetn  he  was  able  to  obtain  water,  l;*ut  on  the 
elsventk  day  he  found  his  legs  were  useless,  and  he  lost  all  motor 
power  in  the  lower  extremities,  so  that  "  one-half  of  his  body 
appeared  to  be  dead.'*  The  case  is  of  interest  to  the  pathologist, 
as  showing  the  length  of  time  during  which  existence  can  be 
maintained  if  water  alone  be  t^iken, 

Wlicn  privations  of  clothing  and  lodging  are  added  to  insuffi- 
cient diet,  long  exertion,  inaufticient  repose,  intempemnce,  and 
the  miseries  of  poverty,  the  symptoms  already  detailed  are  of  the 
most  aggravated  kind.  But  a  multitude  of  cases  of  minor  degrees 
of  suffering  occur  in  which  the  symptoms  are  less  marked  than 
those  described.  Such  cases  are  indicated  by  a  sallow  and  dingy 
appearance  of  the  skin,  a  soft  and  flabby  feeling  of  the  flesh,  more 
or  less  emaciation,  general  debility,  feebleness  of  the  circulation, 
and  frequently  swelling  of  the  ankles.  The  stomach  becomes 
disordered,  the  appetite  defective,  and  digestion  impaired.  The 
individual  feels  languid  and  desponding,  is  soon  fatigued,  incap- 
able of  exertion,  and  has  an  irresistible  desire  to  fall  asleep,  from 
which  he  is  apt  to  awake  suddenly  and  in  a  fright.  The  body  is 
i^^bsily  chilled,  breathlessness  and  palpitation  are  experienced  after 
PJBght  exertion,  attacks  of  vertigo,  tlnmtus  wwrvwm,  and  transient 
blindness,  are  common,  and  there  is  a  peculiar  forlorn  and  dejected 
aspect  of  countenance  which  is  veiy  characteristic.  This  state  of 
things  is  commonly  soon  succeeded  by  some  specific  disease; 
though  it  sometimes  continues,  with  only  slight  variation,  for  a 
very  protnicted  period,  until  the  patient  falls  by  slow  degrees  into 
a  state  of  mental  as  well  as  physical  incapacity ;  and,  being  no 
longer  able  to  procure  any  employment,  is  completely  invalided, 
and  applies  for  medical  relief  It  may  perhaps  be  thought  that 
these  remarks  apply  to  cases  of  deficient  nourishment  which  are 
less  frequent;  but  the  experience  of  those  who  have  practised 
extensively  among  the  wretched  purlieus  and  miserable  abodes 
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which  exist  in  every  large  metropolitan  town  can  testify  to  t 
contrary.  I  well  reinemlxjr  listening  to  the  interesting  clini 
lectures  of  Dr.  ChristLson,  of  Edinburgh,  on  the  cases  of  «ut 
which  i)revailed  in  that  town  and  its  vicinity  in  1847,  and  he 
ing  tliL'  melancholy  recitals  of  misery  and  starvation  under  wbi 
the  jKXjr  sufTei'ed  at  that  time;  some  under  the  hard  taskmaiii 
of  the  illegal  ** truck  system,"*  and  others  from  absolute  want 
home.  Among  many  of  whose  cases  I  have  preserved  noteft 
shoemaker  had  to  support  his  wife  and  five  children  on  tl 
shillhif/H  a  week;  and  to  feed  his  children  lietter  than  himself, 
subjected  himself  to  privations  which  in  time  developed  .scur 
His  daily  diet  consisted  of  one  jfennj/ioortk  of  breads  with  tea,  I 
no  milk,  in  the  Viorning — 7io  dinner — and  one  pennyv'onih 
brrdd,  with  tea,  and  no  milk,  in  the  exwning.  After  exisiti 
three  vnndhn  on  this  diet  the  disejuse  broke  out.  But,  ajutrt  fn 
these  extreme  cases,  the  instiinces  are  innumeraVde  in  whi 
deliiieiH y  of  food  acts  as  a  ]»redisposing  cause  of  many  disea." 
It  is  now  gtjnenilly  known  that  j)letliora  and  symj)toms  of 
oppositi^  stitii  very  nearly  resemble  each  other,  and  a  descrimir 
tion  of  th(»se  diHenmces  is  of  tljc  greatest  impoi-tance.  Wli 
coma  is  otleii  an  attendant  on  plethora,  it  is  not  to  Ik?!  forgott 
that  it  is  one  of  the  most  severe  and  fatal  signs  of  exhausti 
from  defective  nutrition;  and  when  it  supervenes  tr^warJs  tl 
t«»rminati<»n  of  diseases  of  exhausti(m,  and  the  pulse  becom 
slower,  it  t)ften  ac(juires  a  degree  of  fullness,  and  gives  an  idea  i 
strength,  ijuite  at  variance  with  its  previous  character,  and  litt 
to  have  iM'cn  anticipated  from  the  debilitiited  state  of  the  system 
The  injurious  effects  produced  by  ini])roi)er  nutrition  requii 
to  1x5  .studied  l»otli  in  relation  to  food  and  drink;  and  the  dlseax 
which  belong  to  this  order  are  «ca?ry,  jmrjiura,  famine  jm 
alvAjhoIiunt,  an<l  probably  also  rickets.  Tlie  place  of  cre/tnww*  an 
htvnchfK^'le  cannot  Ikj  said  as  yet  to   be   definitely   detemainec 

•  Tlic  *' truck  sifHtf/n'*  licconio  <lcvcl(>i)cd  chiefly  during  the  fonnatiun  of  at 
ftroat  lined  of  railwnyB  thrrni'rliout  the  country.  The  labouren  (nav\-ie«)  were  ^n 
Ktiil  canif  U>  lalKitir  without  money  to  buy  pnivisions,  and  their  field  of  lalMiur  wi 
often  far  rcmovc<l  from  any  place  wlicre  food  could  lie  tioaght  in  quantity.  TIk 
oontRictora,  their  eniployora,  then  establishcil  pro\'uion  atorea,  and  in  jilaoe  a 
payinit  the  men  in  money,  they  comiiclled  them  to  take  remuneration  for  tha 
'^na  received  in  foocL  By  this  n)ctho«l,  now  declared  iUo^al  under  iH 
'^  '\s&xsox^:v%  cJ&A,^  vaSkto^.  Sx^nsk  ^  t^K^dsAA^t  «nd  bad  inpjJj  «f 
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According,  however,  to  recent  investigations,  these  diseases  are 
found  among  people  of  all  hahiis  in  the  countries  where  they 
abound;  only  where  the  soils  are  composed  of  magnesian  lime- 
stone rocks,  where  the  waters  contain  an  excess  of  magnesian 
salts,  in  France,  Germany,  England,  Sardinia,  America,  jmd  India. 
(See  page  202.)  Through  the  water,  therefore,  as  an  element  of 
diet,  these  diseases  appear  to  become  developed,  and,  therefore,  in 
the  meanthne,  they  may  be  arranged  among  the  diseases  of  this 
orderj  some  of  which  now  demand  a  detailed  description. 


CHAPTEH  X. 

DJETAILED   DESCRIPTION  OF  THE   DIETIC  ORDER  OF  ZYMOTIC 

DISEASES. 

BCXJRYY—ScorbiUu*, 

Definitioiu— J  morbid  state  ushered  in  by  debility,  lassitude, 
ioumesa  of  spirits,  altendad  by  fdor  of  ilte  breath,  siMmgi- 
nms  of  the  gums,  which  siuell  by  initation,  till  they  overhang 
the  imth  in  pidntated  excrescences.  Livid  suhcutaneous  patch€s 
and  spids  ajrpeur  u^mii  the  akin,  mp&mMy  tm  the  lower  mstremi- 
ties  among  the  roots  of  tJis  hair.  Spmiiati^mis  hamimrhagea 
muy  take  place  fnm%  the  m'ticoua  canaJs;  coTitradimis  of  the 
Viuscles  <tvd  tendons  of  the  limhv  oc^ur,  mith  pains;  €tnd  Bome- 
times  miperjicial  ulceiviians.  An  altered  state  ofths  albumen  of 
the  blood  'is  asBOciated  with  tliis  condUiotij  and  the  phenomena  are 
brought  about  by  a  deficient  supply  ofOie  organic  vegettd/le  adds, 
or  of  the  salts  of  fresh  vegetables. 

Pathology  aad  Historical  Notice. — Scurvy  is  mentioned  by  Pliny 
as  having  occurred  in  the  Boman  army  commanded  by  Germani- 
cus  after  a  long  encampment  in  Germany  beyond  the  Rhine,  It 
prevailed  to  a  frightful  extent  in  the  anny  of  Louis  IX.,  when  he 
was  ma^Ie  prisoner  in  Egypt  in  1260-  With  feh  only  for  fresh 
provisions,  dispirited  by  being  obliged  to  act  on  the  defensive,  and 
harassed  unceitsingly  by  the  Saracens,  the  Christian  aimy  was 
almost  annihilated  by  a  most  terrible  outbreak  of  scurvy.  But  it 
was  not  till  navigation  was  improved,  and  long  voyages  under- 
taken^ that  this   disease  became   well   known   from   its  genend 
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prcvaleiicf;  and  formi(lal>le  character.  Vasco  de  Gama,  in  h: 
first  voyajjo  to  the  East  In«li<!S  l)y  the  Cape  of  Good  Hope,  in  Itt 
l<»st  100  inen  out  of  KiO  hy  this  affection.  James  Cartier.  inl 
second  voyage  to  Nt^wfiaiiidhind,  in  153.1,  sjx'aks  of  sajtf»frin; 
still  more  severe.  Of  110  ])eopIe  there  were  not  ten  wW 
"This  malady  l»einj^  unknown  to  us,"  he  writes,  "the  br>ly  of  o 
of  our  mtfn  was  o])cneiK  to  see  if  ]>y  any  possible  means  the  fj« 
sion  of  it  uiijjfht  Ijc  ili.scovered  and  the  rest  of  us  preserve*!.  But 
such  sort  did  th«»  malady  in<Tease,  that  there  were  not  ahove  thi 
souncl  mi-n  left.  Twi«nty-five  <»f  our  licst  men  died;  and  all  t 
ri'st  wort;  so  ill  tliat  wc  thout^ht  they  woidd  never  recover  agai: 
A  deeoctir>n  of  the  leavi-s  and  hark  of  a  tree,  suppose*!  to  Ije 
sjjccies  of  spruce  fir,  was  the  remedy  which  they  found  restor 
hi*alth  and  n'roverj'.  Tlie  scurvy  continued  in  prevail,  with  liti 
alNitennMit.  till  17<i4.  The  viiva«r»'s  <»f  Sir  R.  Hawkins.  H'Hi 
Ansnn.  l)nik«».  Cavfudish,  Dampicr,  Byn>n,  and  of  numerous  otl 
navi<jfatoi"s.  furnish  similar  details,  and  show  how  n?ckk-s>]y  t 
lives  i»f  sailors  Wfn*  sarriHrtMl  fCnPLAND}.  During  th»*  A 
t<'enth,  srvrnt«M'iith,  and  earlit-r  j«irt  of  tlie  eighteenth  iy^nxm 
the  dist'aso  was  rnd<'mic**  in  towns,  fortifications,  cam|H,  ai 
armies.  '•  Many  thnusiimls  wen?  ofton  cut  otf  within  a  f- 
months  in  sin;^'I«*  armies  and  pim.sons;  and  it  is  proKa)»le  th 
more  Sivum-n  porishfd  from  srurvy  alone  than  from  all  oth 
causr.»s  riiinliintMl.  whfther  sicknes.s,  tempest,  or  ]»attle"  (W<nji 
In  this  rountrv  and  in  America  it  is  n«)W  ver\'  little  known,  ar 
many  have  never  seen  the  disi.-ase. 

nil*  days  when  s«'urvy  was  most  prevalent  were  not  thtjs*' ; 
which  many  futsf-mtn-trm  examinations  wen:*  made,  antl  ourearlio 
knowli-di^re  ,,f  the  mi»rhid  anatomy  of  this  di.sease  is  dfriv* 
princi]»ally  from  Poupart  and  Lind.  Tliey  tell  us  that  in  tho 
i-ases  in  which  Hux  or  dysentery  is  ahsent.  the  inte.«itines  ha^ 
In-'cn  found  ]H.Tfe«-tly  sound,  however  copious  the  haemorrlia: 
fri»m  them  may  have  ImX'U.  The  prin<'ipal  effects  of  the  disc.i 
Were  ohserveil  in  all  cases  in  the  cellular  tissue  of  the  extremitit 
The  jpiantity  of  congcal(?d  \A*jkm\  effused  in  that  part,  even  whei 
no  stain  or   mark  couM    K»   perceived  on   the   skin,  was  quii 

It  is  a  niij«t.ike  t^i  call  sourvy  fpi'lrmir^  as  has  sometimcfl  l»eeii  done.  The  t*n 
canniit  U'  apjilicil  with  jo  priety  t»»  ili^eases  other  than  the  miVMina/iH.— niiieift 
whicu  vc  Yi;iv«:  «cctk  U^  C\.  '.'■.•tv\  ^^Y^vtw  ^Xvt  y^^^'^''^=!^^^^!'^  '^^  %\«c\fic  \iuLifjixa  which  enter  tii 
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^Hpfihing.  **  It  oflben  lies/*  &ays  Lixid,  "  in  large  concrete  masses 
on  the  periosteum,  while  tlie  bellies  of  the  muscles  of  the  legs  and 
thighs  seemed  quite  btufled  with  it,  often  aa  inch  in  thickness," 
He  often  found  water  efliised  into  the  cavities  of  the  chest  and 
abdomen,  and  no  Ie3i3  frequently  blood, — the  quantity  of  blood 
effused  in  all  parts  sometimes  amounting,  in  his  opinion^  to  no  less 
than  a  fourth  part  of  that  contained  in  the  whole  body.  Poupart 
givea  some  further  particulars,  and  says  that  on  moving  the  limbs 
of  some  scorbutic  patients  a  noise  is  heard;  and  that  on  examin- 
ing the  joints  the  epiphyses  had  entirely  separated  from  the 
bones;  and  in  other  cajaes,  that  the  cartilages  of  tbe  steraum  had 
aepamted  jErora  their  bones;  and  bones  that  had  united  after 
being  broken  very  often  separated  again  at  the  site  of  fracture. 
He  says  that  if  we  squeezed  the  ribs  which  had  begun  to  be  thus 
separated  from  their  cartilages,  "  there  came  out  abundance  of 
coiTupted  matter,  so  that  nothing  was  left  of  the  rib  but  its  bony 
plates  "  The  mesenteric  glands  were  usuaUy  enlarged,  the  spleen, 
often  three  times  bigger  than  natural,  fell  to  pieces  as  if  composed 
of  coagulated  blood  In  two  cases  examined  at  St.  Thomas's 
Hospital  by  the  late  Dr.  Robert  Williams,  patches  of  ecchymoses 
were  found  under  tlie  pericardium  covering  the  heart,  and  also 
under  the  amchnoid  membranes  covering  the  brain. 

In  some  endemics  of  scurvy  there  ia  a  marked  tendency  to  the 
effusion  of  dark  Liquid  blood  into  the  serous  cavities,  and  of  the 
synovial  membranes,  the  most  common  site  being  into  the  peri- 
cardium, then  the  pleura,  and  next  the  peritoneum  (Kajiawagen), 
The  spleen  is  often  enlarged^  distended  with  blood,  and  soft 
The  texture  of  the  muscular  system  is  also  soft  and  fiabby. 
The  blood  appears  to  be  deficient  in  red  particles  (Busk,  Bec- 
QUEREL,  EoDiER,  Andral,  Fricks),  and  docs  not  impart  a  stain  to 
the  lining  membrane  of  the  heart  and  great  vessels.  A  fluid  or 
dissolved  condition  of  the  blood  has  ^so  been  noticed,  appe^iring 
in  as  "a  mere  gore,  not  separating  into  crassamentum  and 
eerum,  and  putrefying  soon.  It  appears  to  be  starved  of  some 
essential  ingredient."  It  flows  with  diificulty  from  the  vein,  and, 
after  standing  some  hours,  deposits  a  thick,  muddy  sediment, 
which  subsides  from  a  reddish  serum ;  and  in  the  hist  stage  of  the 
disease  it  becomes  quite  black  (Rouppe)*  There  does  not,  how- 
ever, appear  to  be  any  evidence  of  deficient  powers  of  coagulation 
in  scorbutic  blood;  and  so  long  ago  as  1G99,  Poupart  noted  the 
large  coagula  found  after  death  in  the  cavities  of  the  heart.    Three 
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analyses  of  tl:e  blood  were  also  made  by  Mr.  Busk,  before  1840, 
all  of  which  the  quantity  of  fibrine  was  found  to  be  abovt 
normal  Btaudard.     Stoober^  in  1815,  came  to  the  same  codcIv 
and  8o  did  Andral,  on  repeating  analyse  whicb  at  first  led 
to  an   apposite  conclusion.      Two   fiicte  of  great  importance  J 
coDiinneJ,  have  been  observed  by  Chatin  and  Bouvier.    Tbey  1m 
observed  that  the  albumen  of  the  blood  does  not  coagnlate  nc 
a  temperatum  of  74""  Cent,  or  165  2*^  Fahr,  that  is,  from  5"  U>j 
Fahr,  atove  the  normal  standard;  so  that  the  albumen  of 
blood  undergoes   aorae  cimnge  in   scurvy    which    increaaes 
solubility.     They  also  observed  that  the  force  of  cobedon  of 
JihriTie  was  so  much  lessened  that  they  were  unable  to  folate  i 
tlioroughly  fi*om  the  red  corpuscle-s,  and  it  was  this  aUcftctioa  of 
the  fibrlne  and  the  red  corfjuseles  which  the  early  writers 
scurvy  attempted  to  describe  by  the  terms  '* agglutimttcd  Uik 
"  viscid  and  thickened  cnwsaw.€7itU7n''  (Parkes  "  On  the  Patbolo 
and  Ti-eatment  of  Scurv>%"  BriL  and  For,  Med~Ckir. 
Oct.,  184B).     Thus  all  the  phenomena  of  scurvy,  and  the  mn 
tions  under  which  it  becomes  developed,  point  to  the  bltKxl 
essentially  altered.     What  the  altemtion  definitely  consists  in  1 
not  been  yet  determined;   but  it  appeal^  that  the  conchtion 
the  blood  in  scorbutus  does  not  consist  in  the  want  of  a 
proportion  of  either  of  its  three  prominent  constituenl^ 
proportion  may  in  some  cases  be  demnged,  but  it  appears  that " 
all  cases  there  is  a  deficiency  or  altered  quality  of  some  esdential 
ingredient.    The  following  statements  by  Drs.  Coplaad,  W&t»oii» 
and  Wood  contain  a  summary  of  the  opinions  of  the  chemiCHJ 
pathologists  of  the  present  day  who  have  specially  investigatfl 
the  nature  of  acui'vy  by  analysis  of  the  blood : —  M 

Dr.  Christison  supposes  that  scurvy  arises  frt>m  the  want  fl 
vegetable  albumen  or  animal  casein  in  the  fi>od;  that  it  if  iH 
deficiency  in  the  quantity  of  azotized  aliment,  and  oonsequflfl 
insufficient  nourishment  of  the  body,  which  is  the  cause  of  acurfB 
Dn  Garrod  believes  that  the  malady  is  caused  by  the  absence  fl 
paiash,  and  that  potatoes,  and  other  antiacorbutics  owe  ibifl 
virtues  to  the  jjotask  they  contain.  The  following  are  Kia  ^4H 
elusions: — (I.)  That  in  aU  scorbutic  diets  potash  exists  in  muU 
smaller  quantities  than  in  those  which  are  capable  of  matntoin^l 
health;  (2)  Tliat  aU  substances  proved  to  act  as  antiscorhutfl 
contiiin  a  large  amount  of  potash;  (3.)  That  in  scurvy  tlie  bloM 
is  deficient  in  potash,  and  the  amount  of  that  substance  lliroin 
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out  by  the  kidneys  is  less  than  that  which  occurs  in  health;  (4.) 
That  scorbutic  patients  will  recover  when  potash  is  added  to  their 
food,  the  other  constituents  remaining  as  before,  both  in  quantity 
and  quality,  and  without  the  use  of  succulent  vegetables  or 
milk;  (5.)  That  the  theory  which  ascribes  the  cause  of  scurvy 
to  a  deficiency  of  potash  in  the  food  is  capable  of  rationally 
explaining  many  symptoms  of  that  disease.     These  propositions 
of  Dr.  Garrod*s  require  much  further  investigation,  and  they  are 
.not  supported  by  the  most  elementary  and  important  fSwits  in  the 
history  of  scurvy.    Both  soda  and  potash  are  constant  constituents 
of  the  animal  body,  and  it  appears  that  they  are  not  capable  of 
replacing  each  other.     For  example,  we  always  find  the  potash  to 
exist  in  large  quantities  in  the  ash  of  muscle,  soda  in  very  small 
quantities  (Berzeltus,  Liebig).     In  the  ash  of  the  blood  we  find 
the  relation  reversed.    It  appears  also  that  the  muscular  system 
requires  the  presence  of  potash  ;   and  we  should  therefore  expect 
to  find  that  where  there  is  a  deficient  su[)ply  of  this  base,  the 
effect  would  soon  be  manifested  in  the  functions  of  that  system. 
This  we  do  not  find  to  be  the  case  in  scurvy.     Without  any 
amount  of  wasting  of  the  body,  we  may  find  marked  muscular 
debility;  but  men  in  an  advanced  stage  of  scorbutvs  have  been 
known  to  do  severe  labour,  till  even  the  approach  of  fatal  syncope 
fix>m  the  weakened  action  of  the  heart;  and  this,  perhaps,  is  one 
of  the  earliest  symptoms  of  the  disease.     "  Opposed  also  to  this 
theory,"  writes  Dr.  Wood,  "are  the  facts  that  nitrate  of  potash  has 
oflen  failed  to  cure  the  disease,  while  it  has  been  cured  by  the 
addition  of  pui*e  citric  acid ;  and  that,  after  failure  under  treat- 
ment with  the  salts  of  potash,  recovery  immediately  commenced 
when  the  patient  was  allowed  to  eat  fresh  vegetables."    Trotter 
also  always  held  the  opinion  that  the  real  antiscorbutic  principles 
in  fiiiit  and  vegetables  were  the  vegetable  acids,  particularly 
citric,  oxalic,  and  malic  acids;  and  to  test  the  accuracy  of  his 
opinion,  he  made,  in  1800,  a  series  of  comparative  trials  between 
lemon  juice  and  pure  citric  add.     Both  these  remedies  were 
furnished  to  eight  or  ten  ships,  and  reports  were  then  obtained  of 
their  effects.    The  result  was  that  citric  acid  was  found  the  most 
eflicacious.     Sir  William  Burnett,  also,  was  in  the  habit  of  sup- 
plying convict  ships  with  citric  add  and  nitrate  of  potash,  as  well 
as  with  lemon  juice,  in  order  that  comparative  trials  might  be 
made  of  the  relative  value  of  these  reme^ea\  Midi  \3aft  c>fSL<£\^ 
documenta  bearing  on  this  point  were  caieiuWy  cx»xcMvei^  V3  X>^. 
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Parkes,  who  considered  that  nothing  could  be  more  convincin 
than  the  evidence  they  contained,  showing  that  the  efficacy  < 
citric  acid  was  clearly  proved,  while  nitrate  of  jHytcush  was  show 
to  be  inferior  in  curative  power,  {On  tlie  Patlwlogy  and  Trta 
merU  of  Scurvy,  1.  c.)  The  astonishing  effects  of  fre^h  lemc 
juice  have  been  evidently  underrated  by  Dr.  Garrod;  and  it 
more  prolwible  that  its  virtues  are  due  to  citric  and  other  ad( 
than  to  potash.  Dr.  Aldridge  contends  for  the  influence  wbk 
should  1)0  ascrilKjd  to  a  deficiency  of  phos]>horus,  sulphur,  lim 
and  the  alkalies,  in  occasioning  scurvy.  Tliat  something  may  1 
owing — a  part  merely — to  the  causes  contended  for  hy  D 
Aldridge  is  not  iiiiproljable.  But  it  is  unnecessary  to  pursii 
this  subject  any  further  than  very  briefly  to  state,  that  one  c 
the  most  evident  changes  from  the  healthy  condition  is  seate 
in  the  blm)d,  wliicli  is  altered  in  composition  either  by  tb 
addition  to  it  of  some  ingredient  or  ingredients,  or  by  tb 
absence  of  such,  which  ought  to  exist  in  it;  and  the  detiritn 
ingredient  may  Imj  one  of  the  ordinaiy  constituents  of  the  bIi.iOiJ 
or  it  may  1h^  some  principle  or  element  entering  into  their  com 
position.  This  deficriency  is  due  to  the  absence  of  certain  artide 
of  diet;  and  tlio  disease  is  known  by  exi>erience  to  Ix;  at  one 
cured  by  supi)lying  those  aiticles. 

Ssrmptoms. — Tlie  (»arlicst  arc  a  change  of  colour  of  the  ^kiii 
particuhirly  of  the  face  and  eyelids.  At  the  same  time  there  ar 
vague,  wandering,  rheumatic-like  pains  in  the  limbs,  weariness 
depivssion  of  spirits,  and  a  longing  for  fresh  vegetables  and  fruit 
With  tlu'S(^  ]»ains,  however,  there  is  no  fever;  the  pulse  is  soft  ani 
natunil,  and  the  tempei-ature  of  the  body  lower  than  usual,  an< 
great  discjrder  of  the  resjjiratoiy  function  may  supervene.  Tb 
countenance  ap])eai-s  j)al<?  or  yellow,  and  bloated;  thei-e  is  gnsi 
depression  of  the  physical  powers,  followed  hy  swelling  of  th 
gums,  which  iKicome  soft,  spongy,  and  hang  over  the  teeth  ii 
large  fleshy-like  palmated  masses,  veiy  much  disi>osed  and  readil; 
ex(;ited  to  bleed;  and  the  edges  of  the  gums  are  puqjle  wher 
they  are  in  contjict  with  the  teeth.  Sevend  old  observers  stat« 
and  Fauvel  confirms  the  observation,  that  in  old  people  withou 
teeth  tlnjse  vegetjitions  do  not  occur,  and  the  gums  remain  com 
paratively  unaflbcted  In  one  case  he  noticed  that  a  singli 
reuiaiuiiu^r  U>viUv  >nvvs  ^uvrouuded  by  a  mass  of  swollen  giun;  tht 

firmer,  v/\u\vi  tW  v3\X\^t  ?»^-\CL\!\R>m^  ^-t^isfc^^    ^v>e^€\i\\!ivk»s^2^.  ' 
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swollen  and  fungous  gums,  as  Dr.  Parkes  observes,  have  always 
appeared  to  be  much  more  iotxensc  ia  crises  occurring  on  Bhipboani; 
and  it  is  not  improbable  that  they  are  affected  peculiarly  because 
they  are  exposed  to  pressure  and  attrition.     All  parta  suifer  from 
pressure  in  case^  of  scur\*y — the  merest  rub  causes  an  eccliymosis^ 
the  slightest  passible  blow  produces  an  extensive  bruise,  aod  the 
gomn  may  suffer  most  from  the  causes  already  noticed.     A  small 
eruption  (like  flea-bites)  of  a  purple  hue  is  next  seen  on  the 
lower  extremities;  and  about  the  same  time  the  muscles  of  the 
leg  or  thigh  become  bard  and  painiul,  and  in  a  day  or  two  the 
skin  over  the  pained  part  becomes  fii-st  yeUow  and  then  purple. 
This  diBcoloration  forms  patches  sometimes  as  big  as  the  palm  of 
the  hand,  and  may  extend  over  half  the  leg  and  thigh.     The 
popliteal  regions  are  a  frequent  site  of  this  pain  and  discoloration, 
sometimes  attended  with  oedema,  eajjecially  of  the  ankles  and 
feet     The  discoloration  is  especially  apt  to  show  itself  in  the 
situation  of  old  cicatrices  and  injuries.     The  tongue  is  now  white, 
the  breath  fetid,  and  the  stools  generally  pale.     As  the  disease 
advances,  all  these  symptoms  are  aggravated.    The  loss  of  physical 
power  increases^  the  purple  spots  have  a  tendency  to  ulcerate, 
and  the  ulcers  are  distinguished  from  all  others  by  their  putnd 
fungoid  appearance  and  great  tendency  to  bleed,  old  sores  open, 
and  the  callus  of  broken  bones  has  even  been  dissolved  and  their 
ends  separated.     Profuse  haemorrhages  frer^uently  take  place  from 
the  mouth,  nose,  lungs,  or  bowels.     The  teeth  become  loose,  so 
that  they  either  fall  out  or  may  be  taken  out  by  the  finger  and 
thumb.     The  pulse  huiries  on  to  120  or  140,  and  at  length  the 
patient  sinks  from  diarrhoea  or   dropsy,  and   with  effusion  so 
sudden  that  he  perhaps  has  walked  a  short  distance  and  then 
died  in  a  quarter  of  an  hour  afterward  a     The  duration  of  the 
disease  is  generally  many  weeks,  and  sometimes  under  the  most 
favourable  circumstances  many  months^  the  patient  iiecovering 
iis  strength  very  slowly* 

When  the  disease  foDowa  ague,  obscure  or  irregular  remissions 
^T  intermissions  of  febrile  symptoms  are  observable,  and  more  or 
less  enlargement,  with  pains  in  the  region  of  the  spleen,  is  often 
idetected.  From  the  commencement  of  the  disease  the  alvine 
evacuations  are  more  or  less  disordered,  but  the  change  may 
ot  attract  attention.  At  first  costiveness  prevaDa,  but  sub- 
uently  the   stools   become    much   more   frequent   and  very 
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offensive.  Diarrhoea,  with  colicky  pains,  supervene,  and  mi 
more  or  leas  attendant  lifcmoiThagc,  rapidly  sink  the  pdtie^ 
beyond  hope  of  remedy.  Dysentery  Irequently  supervenea  ujx^ 
the  scorbtttic  state,  more  especially  when  dysentery  is  epiileii^ 
and  this  combination  of  maladies  is  sometimes  termed  **mofim 
dymritery''  Tlie  tongue,  pale  at  first,  becomes  broad»  flabby,  ii 
indented  at  the  [edges  of  the  teeth.  The  great  poverty  of  tl 
blood  causes  the  mucous  membrane  of  the  tongue  and  inside  | 
the  lips  and  cheek,  aa  well  as  of  the  skin,  to  have  a  pectiUar  pu 
neas,  which  contrasts  remarkably  with  the  appearanee  of  U 
gurasv  Tlie  eyesight  is  fi'equently  weakened,  and  night  bliu<in^ 
(hsemeralopia  or  nyctalopia)  has  frequently  been  obser^^ed  a^ 
commencing  and  concomitant  symptom;  and  a  most 
state  is  the  inability  to  sleep  at  nighi 
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"  The  tendency  to  mmmi  m  the  most  severe  cases  is  somettmee 
tliat  the  sltgbteut  motion,  or  the  erect  posturep  or  even  any  trifli: 
tion,  may  be  followed  by  fatal  syncope.     It  ia  stated  in  the  ooomtiit 
Lord  Anson's  voyage,  that  many  of  the  men,  although  oon6ned  ta  tk 
hammocks,  ate  and  drank  heartily,  werejc!ieerful,  and  talked  wi 
seemiDg  vigour,  and  in  a  strong  tone  of  voioe^  and  yet,  on  their 
least  moved,  although  it  was  only  from  one  part  of  the  ehip  to  th^ 
and  that  iu  their  hammocks,  they  have  iiumedi^Ufly  oxpn-ed ;  and 
who  httve  confided  in  their  seeming  strength,  and  have  resolred 
out  of  their   hammocks^  have  died  before  they  could  reach  tht^ 
And  it  was  no  uncommon  thing  for  those  who  could  do  some  kind 
duty,  and  walk  the  deck,  to  dix^p  down  dead  in  an  inatiLnt,  on  u 
endeavour  to  act  with  their  utmost  \4gour"  (Coplajj»)^ 

With  our  knowledge  now  of  the  phenomena  of  embolisB, 
not  the  suddenly  fatal  end  of  such  easea  be  due  to  Iba 
condition  of  the  fibrine  of  the  blood  already  referred  to! 

Diagnoals^^The  scorbutic  state  of  the  skin  is  to  be  distin; 
from  Jiea-bites,  brui^,  tophus  fev&r,  and  from  purjmisu 

Prognosia. — In  the  present  day,  when  the  patient  can 
medical  care  and  proper  diet,  scorbutua,  though  tedious,  is 
fatal     Wlien  theae,  however,  liaTe  been  wanting^  riie  mortali! 
has  been  terrible.     Lord  Anson,  it  should  be  rememliered,  in 
voyiige  round  the  world,  lost  alx)ve  200  men,  and  at  laat 
not  muster  more  than  bIx  fore-mast  men  in  a  wmtdi  fit  for 
At  the  oommenoement  of  our  last  war  with  France,  on 
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retarning  from  sea^  it  often  happened  so  many  men  were  landed 
ill  of  scurvy  that  even  Haslar  Hospital,  large  as  it  is,  could  not 
contain  them^  and  many  were  lodged  in  the  chapel,  others  in 
tents,  while  othera  died  in  the  boats  before  reaching  the  shore. 

Causa  and  Conditiaiis  nnder  which  Scorbutui  Ie  Iteveloped.^ — In  the 
Middle  Ages  s€ur\'y  prevailed  to  so  great  an  extent  that  it  was 
said  to  be  epidemic  among  the  inhabitants  of  the  low  countries 
of  Holland,  Friesland,  Bmbant,  Pomerania,  Lower  Saxony,  and, 
indeed,  all  countries  from  the  50**  to  the  60*"  of  nortli  latitude, 
This  has  been  attributed  to  the  absolute  want  of  winter  food  for 
the  cattle,  so  that  it  was  necessary  to  kiU  them  on  the  setting 
in  of  the  frost,  and  either  to  salt  or  diy  the  flesh.     Food  was 
deficient  and  of  improper  quality,  and  hence  the  lai^  stores  of 
salt  provisioos  found  in  the  larder  of  the  elder  Spencer  in  the 
days  of  Edward  II.,  even  ao  late  in  the  spring  m  the  3d  of  May. 
Six  hundred  bacons,  eighty  carcases  of  beef,  and  six  hundred  of 
fibeep  was  his  abundant  supply.     In  all  tbe^  countries,  however, 
im  proportion  as  agricultun3   has  advanced,  and  a  suceession  of 
green  crops  has  enabled  the  farmer  to  kill  his  best  and  fattest 
meats  in  winter,  and  in  proportion  as  fresh  vegetables  have  been 
introduced  at  our  tables,  together  with  a  liberal  use  of  wine  and 
beer,   so   has    this   disease   disappeared      'ITie  former  universal 
prevalence  of  scurvy  in   the  Navy,  and   ita  almost  entire  dis- 
ftppeanmce  in  the  present  day,   necessarily  has  reference  to  a 
particular  cause— the  too  exclusive  use  of  salt  provisions  and 
absence  of  fresh  vegetables.      *'  In  17i?7  the  victualling  of  the 
Navy  was  changed,  greatly  improved,  and  strictly  regidated ;  and 
Immediately  consequent  to  the  change  the  health  of  the  seamen 
improved  strikingly.      Scurvy,  typhoid    fever,    dyseniery,    and 
putrid  ulcer,  which,  up  to  the  period  of  the  change,  produced 
t  havoc,  becfime  comparatively  rare  in  occurrence  and  light 
prcssion."    Since  1797  the  improvements  have  consisted  in 
ving  cocoa  instead  of  gi*uel  for  breakfast,  issuing  salt  meats  at  a 
[Uch  earlier  period  after  being  cured,  the  suj>ply  of  better  articles, 
nd  in  greater  abundance  by  one-third,  the  substitution  of  tea 
the  afternoon  instead  of  spirits ;  but,  chief  of  aU,  the  use  of 
h  vegetables  as  often  as  possible:   and,  with  every  improve- 
cient  in  these  respects,  there  has  been,  as  a  genei-al  residt,  a 
PUrther  improvement  in  health,  till  these  four  forms  of  disease,  at 
lo  diiitant  date  so  destructive,  are  scarcely  known  except  by  name. 
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It  is  now,  hawever»  completely  cstablisbed  that  ealted  mi 
are   not  more  productive  of  ijcurvy  than   freah  meats,  so 
as  concerns  a  monotony  of  diet    The  experience   of  tl 
sians  in  1720  and  1736,  of  the  French  in  1750-60,  and 
own  regiments  at  the  Cape  in  1836,  suflSciently  establi 
point. 

Besides  the  injurioits  efFects  of  cold  and  moisture,  as 
impure  air,  combined  with  the  conditions  already  noticed  a*  td 
lug  to  favour  the  development  of  scurvy,  it  is  now  well  kM 
that  exposure  for  a  lengthened  period  to  the  pernicious  infloti^ 
of  a  malarious  district  greatly  aids  in  develojiing  sf^orbutusi  i 
observations  especially  devoted  to  thin  subject,  I  have  detunnii 
that,  amongst  our  troops  who  had  been  in  Bulgaria  dur 
war  with  Russia  in  1854,  there  were  two  and  a  half  peri 
admissions  for  scurvy  amongst  them  more  than  among  i 
Berved  in  the  Crimea,  onlyj  and  that  the  deaths 
reported  from  this  disease  were  also  greater  by  throe 
than  among  those  troops  who  served  in  the  CVimett»  (<! 
Med.  jQuriial,  July,  1857;  and  Trans,  of  the  BByol 
Socidy,  voL  xl*) 

Becent  combmed  researches  have  shown  that  scorbutic  i 
were  developed  amongst  our  tixiops  in  the  Crimea  ut 
following  conditions:— (1.)  Deficiency  of  absolute  nutrima 
Improper  adjudication  of  the  nulrient  and  re^plraim'y 
of  the   diei—\\&   monotony;    (3.)   Bad   quality  of  the 
improper  cooking,  or  none  at  all;  (4.)  Exposure  to  cold,  coini 
with  imperfect  clothing  and  labour  beyond  the  sfcrengtli 
best  fed  men;  (5.)  The   persistent  pernicious  influence 
dence  in  a  paludal  district  (Bulgaria).     But  these  eircuD 
are  only  to  be  regarded  as  the  oceasional  aniecedenta^  any  on 
which,  or  all  combined,  can  never,  per  sf,  originate  the 

LODKINO  TO  THE  HISTORY  OF  9CUBVY,  FT  WILL  BE  SEEN  TIlAf  ^ 
INVAHUBLE  AND  IKBISPENSABLE  ANTECEDENT  OF  THAT  DIMB 
HAS   BEIIN  A  DEFICIENCY  OR  ABSOLUTE  WANT  OF  FRESH  VBiirTii 

FOOD.     There  is  no  other  invariable  antecedent;   and  tl 
sufficient  reasons  why  it  may  not  always  be  followed  b^ 
It  is  this  antecedent  which  is  the  vera  mum.  ofseorbk 
the  most  successful  methods  of  prevention  and  of  curel 
accordance  with  the  hypothesis  which  assunaes  it  (a  be  timi 
(BUDD,  CUBRAH,  LaYCOCK,  PAEKJSS), 
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Trfatment. — The  early  history  of  navigation,  as  it  records  the 

greatest  ravages  of  scurvy,  so  does  it  also  record  the  best  anti- 
dote to  the  disease.      Of  four  ehips  which  sailed  from  England 
in  the  beginning  of  April,  1609,  for  the  establishment  of  the  Eatit 
India  Company,  they  wene  all  so  severely  visited  by  scurvy  aa  to 
have  lost  nearly  one-fourth  of  theii*  crews  when  they  amved  at 
the  Cape  of  Good  Hope.     The  crew  of  the  Commodore's  ^hip  was 
not  attacked      This  immunity  arose  from  three  table-spoonfals 
of  lemon  juice  having  been  served  daily  to  each  of  his  men.     But 
notwithstanding  tiim  evidence  of  the  success  of  lemon  juice  in 
preventing  scurvy — evidence  the  moat  conclusive — this  valuable 
remedy  and  preventive  was  altogether  slighted  for  a  hundred  and 
tifty  years  afterwards  (Copland).     Lord  Anson's  people,  in  1740, 
on  reaching  the  island  of  Tinian,  were  recovered  principally  by 
eating   oranges;  and    that  noble,   brave,   and   experienced  com- 
mander was  80  convinced  of  their  usefulness  that,  before  he  left 
the  island,  he  ordered   one   man    from   each    mess   to   lay  in   a 
stock  for  future  security.     Sir  Charles  Wagers  people,  also,  were 
terribly  aillicted  with  scurvy  in  the  Baltic.     Sailing,  however,  in 
the  MediteiTanean,  and  having  heard  how  effectual  oranges  and 
lemons  were  in  the  cure  of  this  disease,  he  took  on    board  at 
Leghorn  a  laige  quantity  of  them,  ordered  a  chest  each  day  to  he 
brought  on  deck,  and  allowed  the  men,  besides  eating  what  they 
chose,  to  mix  the  juice  with  their  beer,  and  to  pelt  each  other 
with  the  rind,  so  that  the  deck  was  strewed  with  the  fragrant 
liqnon     By  these  means  he  brought  his  men  home  in  good  health. 
In   the   year   174?7   I>r.   Lind  made   some  comparative   trials 
Lbetween   this  and  some  other  modes  of  treatment  (as  vinegar, 
Pimlphuric  acid,  and  tamarinds)  on  board  the  *'  Salisbury,''  at  sea. 
Aa  a  general  conclusion  from  his  experiments,  he  affirms  that 
ormnge  and  lemon  juice,  or  more  properly  the  citric  acid  obtained 
from  all  the  species  of  the  botanical  genus  citrus,  or  the  natural 
order  of  fruits  called  kesperidcB,  are  greatly  more  efficient  than 
any  other  remedy  in  the  cure  of  scurvy. 

Notwithstanding  this  strong  opinion  of  Dr,  Lind,  the  Navy 
continued  to  suffer  severely  from  scurvy  for  half  a  eenturyj  till 
the  Admiralty  gave  a  general  order  for  the  supply  of  lemon 
juice.  This  salutary  measure  was  accomplished  by  a  representa- 
tion from  the  Medical  Board  of  the  Navy,  in  the  year  1795,  when 
Lord  Spencer  was  First  Lord  of  the  Admiralty,  after  a  trial  made 
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on  board  the  "  Suffolk,"  of  seventy-four  guns.     This  ship  s 

from  England  on  the  2d  of  April,  1794,  supplied  with  a  quai 

of  Icuion  juice  sufficient  to  serve  out  two-thirds  of  a  liquid  o 

daily  to  every  man  on  board,  and  this  was  mixed  with  their 

with  two  ounccH  of  sugar.     She  arrived  at  the  Madras  roaij 

the  11th  September,  after  a  passage  of  twenty-three  weeks 

one  day,  without  having  had  any  communication  with  the  1 

without  losing  a  man,  and  having  only  fifteen  on  the  sick 

Scurvy  appeared  in   a  few  of  the  men  during  the  voyage, 

disapjHjared  on  an  increased  dose  of  lemon  juice  being  adm 

tered.     "  Let  this  fact,"  says  Sir  Gilbert  Blane,  "  be  coiitn 

with  the  state  of  the  channel  fleet  in  1780,  when  Admiral  Cte 

fleet  rcttimed  into  port,  after  a  ten  weeks'  cruise  in  the  fia 

Bisaiy,  with  2,-W)0  men  ill  of  scurvy  ;  and  let  the  state  of 

fleet  be  contrasted  with  tliat  of  the  channel  fleet  in  1800,  wl 

by  being  duly  supplie<l  with  lemon  juice,  kept  the  sea  four  mo] 

without  fivsh  provisions,  and  without  being  affected  with  scur 

In  17S0  the  numlxir  of  cases  of  scurvy  received  into  Ha 

Hospital  was   1,457;  in   1806  onie  only;  and  in   1807  also 

While  it  is  notorious  that  many  medical  men  have  never  seen 

disease,  it  is,  as  Dr.  Budd  has  assured  Dr.  Watson,  by  no  mi 

rare   in   the  hospittd-ship  at  Greenwich,  which    ia   often  fill 

casus   (»f  scurvy;  most  of  the  patients  so  affected  having  ^ 

arrived  in  vieivfiarit  ships  from  a  long  voyage ;  and  some  run« 

are  now  abrojid  to  the  effect  that  scurvy  is  more  fre<iuenl 

the  merchant  service  than  heretofore — and,  if  so,  the  least  1 

can  be  said  is,  that  it  is  a  disgrace  to  the  merchant  princes 

nation  like  Great  Britain.     The  disease,  "so  fatal  when  lefl 

itself,  is  cured  with  the  greatest  facility.     Symptoms  apparci 

the  most  grave  and  serious  vanish  as  if  by  magic,  and  wit! 

leaving  behind  them  any  serious  injury  to  the  constitution. 

sanious  discharge  from  scorbutic  sores  has  been  known  to  cha 

colour  and  to  become  hfe>ilthy  in  a  few  hours  afler  the  commei 

ment  of  treatment.     In  pure  cases  of  scurvy  the  blood,  and 

blood  only,  is  at  fault,"  (Parkes,  1.  c.)    "  Lemon  juice,"  writes 

Watson,  "is   i-eally  a    specific   against   scurvy,    whether  it 

employed  as  a  preventive  or  as  a  remedy.     It  supplies  sometl] 

to  the  blood  which  is  essential  to  its  healthy  properties."    ' 

potato  wicxwH  Vi  \»  Ttfi  Vcs^  ^^^^sj^v^vsa  a&  a   remedy  and  p 
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he,  is  in  greatest  amount  in  unripe  fruits;  it  lessens  gmdoally  as 
they  ripen;  and  if  the  juice  be  obtained^  it  disftppears  wbea 
fermentation  occurs.  When  lime  juice  becomes  musty,  a  muci* 
laginoiiB  principle  ia  developed  at  the  expense  of  the  citric  and 
mwJic  acids;  and  the  per  centage  of  citric  acid  gradually  decreases 
(SrB  William  Burnett,  Parkes).  Good  Imiow  juice  seems  to 
be  more  effectual,  however,  than  pure  citric  acid;  probably  from 
its  containing  rnalic  and  turtaric  acids,  besides  citric,  and  from 
tbe  dlrie  acid  being  in  the  form  most  easily  absorbed  and  decom- 
posed by  the  digestive  organs  of  man.  The  Materia  Mcdica  gives 
numerous  analogons  examples  of  the  superior  efficacy  of  a 
medicine  in  its  tudural  combinatiorts  (Parkes),  This  is  all  we 
can  3^et  say,  however,  regarding  the  actions  of  either  of  these 
means  of  curCj  notwithstanding  the  researches  of  the  chemists  of 
the  prei?ent  day.  Moreover,  it  is  sufficient:  and  with  such  reme- 
dies at  command,  the  prevaleney  of  scurvy  in  merdiant  veasek, 
or  in  any  Navy,  ought  not  to  exist. 

It  is  perhaps  hardly  fair  to  attribute  the  improved  health  of 
the  Navy  entirely  to  the  introduction  of  a  daily  allowance  of 
lemon  juice,  considering  that  the  quantity  of  the  diet  was  greatly 
increased,  and  its  quality  greatly  improved,  contemporaneously 
with  this  addition.  It  ia  gratifying,  however,  to  see  how  lai^ly 
these  combined  measures  have  improved  the  health  of  the  Navy, 
and  rewarded  the  cares  of  those  who  superintend  it;  for  during 
the  nine  ycJirs  preceding  these  changes  the  sick  seamen  sent  to 
the  hospitals  were  one  in  3*9,  while  in  the  nine  succeeding  years 
the  proportion  was  only  one  in  8'4;  so  that  not  only  has  scurvy 
almost  disappeared  from  ships  of  war  and  naval  hospitals,  but  the 
efficiency  of  the  Navy  lias  actually  been  increased  tlireefold. 


y      I^IUiUt^li 


THE  PURPLES— Pun?uni. 


Definition. — A  disease  in  which  the  blood  or  ike  capillary 
vessels  thraughmd  the  system,  m*  hoik,  am  altered,  but  th€ 
tiature  of  the  change  is  as  yd  not  deterrnmsd.  There  is  evident 
ciymiitulivnul  dieturbance  thrmigkout  Hw  disease^  maiiifeet  by 
disorder  of  the  digmtive.  Urn  assimiialive^  and  the  emaret&ry  fuTic- 
tionSy  attended  by  lomgwor  and  debility.  The  capillarii^  of  tlie 
mucous  and  cutaneous  surfaces  are  more  especially  implicated. 
Small  round  spots  are  visible  on  various  paHs  of  Hts  sfarfam,  of 
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a  dull  red  or  a  deep  purple  colour.  These  are  due  to  eechyvMmi 
from  tlie  cutaneous  capillaries  beneath  the  cuticle  through  vidck 
Vie  colour  shines.  HasmoTrlvage  fro^tn,  mucous  Tnembranes  art 
c<mimon,  and  also  extravasations  of  blood  within  the  subdanot  <^ 
the  several  viscera. 

Pathology. — By  some  this  disease  has  been  considered  identicd 
with  scurvy,  and  been  named  the  "  Icmd  scurvy."  Others  have 
considered  it  simply  a  disease  of  the  skin,  the  purpura  simpUx 
of  Willan  and  Bateman  Authors  generally  have  spoken  of  the 
disease  under  the  name  of  petechice  sine  febre,  because  the  spots 
are  not  connected  with  continued  fever.  The  disease  is  vei; 
closely  related  to  hxjemo^vrhages  as  a  morbid  state  on  the  one  hand, 
and  to  scurvy  on  the  other. 

It  has  not  been  determined  what  the  nature  of  the  morbid  state 
is  which  is  essential  to  purpura.  In  some  cases  the  urine  hai 
been  observed  to  contain  an  excess  of  albuminous  matter,  with  i 
deficiency  of  urea  (Combe).*  The  blood  has  been  found  deficient 
in  coagulating  power.  An  examination  of  the  blood  in  two  cases 
of  purpura  by  Dr.  Parkes  showed  that,  with  a  somewhat 
diminished  pro])ortion  of  the  solid  constituents  in  general,  there 
was  a  remarkable  increase  in  that  of  iron  A  peculiar  source  of 
danger  attends  this  disease  in  the  occurrence  of  extravasation  of 
blood  into  the  internal  organs.  The  lungs,  the  brain,  the  liver, 
and  the  alimentary  canal  are  the  most  frequently  affected.  Porpk 
spots  and  effusions  of  blood  are  to  be  found  on  the  serous  mem- 
branes, as  in  the  arachnoid^  the  pleurae,  the  peTncardium,  the 
peritoneum ;  and  occasionally  the  blood  lies  coagulated  in  the 
cavities  of  these  membranes.  It  has  also  been  found  in  the  bladder, 
and  in  the  calyces  and  pelvis  of  the  kidney  (Craigie). 

Instances  occur  in  which  blood  oozes,  or  is  discharged  mote 
or  less  copiously,  from  the  mucous  membranes  without  affection 
of  the  skin  ;  and  to  this  class  of  cases,  as  a  form  of  disease  now 
under  consideration,  are  to  be  referred  those  cases  of  profuse  or 
fatal  hfiemorrhage  from  slight  causes,  recorded  under  the  name  of 
"  hasmorrheal*  which  have  been  ascribed  to  a  diathesis  termed  the 
hcBmorrliagiCy  and  which  is  supposed  to  be  hereditary,  (Edin. 
Med.  and  Surg.  Journal,  voL  xxv.)  When  the  disease  is  pro- 
tracted the  patient  becomes  of  a  sallow  complexion^  waxy-coloured, 

*  An  mUroi^xi^  csa^  x^a.^  i2AK^  \m  \^Tt^\A  ^t^aJuul  V^^  Dr.  GoodfeDow  in  liif 
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and  dingy  ;  anasaxcous  swellings,  gangrenous  and  bad  sores  appear 
on  the  feet  and  legs,  general  anasarca  prevails,  and  he  dies 
exhausted.  Dr.  Craigie  considers  that  the  appearance  of  purple 
spots  in  such  cases  is  connected  with  more  or  less  disease  of  the 
heart,  especially  with  hypertrophy  or  dilatation  of  the  ventricles. 
The  following  observations  by  Dr.  Watson  puts  the  pathology  of 
purpura  in  an  interesting  and  practical  light : — 

"  I  have  adverted  to  one  peculiar  source  of  danger  in  purpiua,  the 
hazard  that  blood  may  be  effiised  in  some  vital  organ  where  even  a 
alight  amount  of  haemorrhage  suffices  to  extinguish  life.  Dr.  Bateman 
states  that  be  had  seen  three  instances  in  which  persons  were  carried  off, 
while  affected  with  piupura,  by  hsemorrbage  into  the  lungs.  During  the 
course  of  one  week,  in  the  year  1825, 1  was  present  at  two  inspections  in 
the  dead-house  of  St.  Bartholomew's  Hospital,  illustrative  of  the  same 
point  in  respect  to  another  vital  organ,  and  involving  a  question  in 
forensic  medicine.  The  subjects  of  examination  were  both  of  them 
women  of  middle  age,  who  had  been  brought  into  the  hospital  covered 
with  purple  spots  and  bruise-like  discoloi-ations,  and  suffering  hemor- 
rhage from  the  mucous  membranea  Each  of  these  women  declared  that 
the  apparent  bruises  were  marks  of  beatings  received  from  her  husband. 
One  of  them  became  suddenly  hemiplegic  a  little  while  before  she  died. 
Of  the  manner  of  dissolution  in  the  other  case  I  am  not  sura  In  both 
instances  a  considerable  quantity  of  blood  was  spread  over  the  surface  of 
the  brain  between  its  membranes ;  and  in  one  of  them  blood  had  been 
shed  also  into  the  cerebral  substance,  which  it  had  extensively  lacerated. 

**  It  may  be  worth  mentioning  that  in  one  of  these  corpses  there  were 
indications  either  of  unusually  rapid  putrefaction  after  death,  or  (what  I 
think  more  probable)  of  some  degree  of  decomposition  even  before  life 
was  extinct.  This  woman  died  in  the  evening,  and  the  body  was 
examined  next  day,  twelve  or  fourteen  hours  afterwards.  A  quantity  of 
fetid  gas  escaped  from  the  cavity  of  the  abdomen  as  soon  as  it  was 
opened,  and  small  bubbles  of  air  were  seen  to  ooze  from  the  areolar 
tissue  of  various  parts  of  the  body.  Even  when  incisions  were  made  into 
the  liver,  air  frothed  up,  as  it  might  do  under  ordinary  circumstances 
from  a  section  of  the  limgs"  {Lectures,  voL  il,  p.  866). 

Efymptoms. — Various  sjmaptoms,  denoting  general  disorder  of  the 
constitution,  precede  the  appearance  of  the  petechise  generally  by 
some  weeks,  such  as  languor  which  is  oppressive,  weariness,  faint- 
ness,  and  gnawing  pains  at  the  pit  of  the  stomach.  The  appetite 
is  variable,  generally  weak,  but  sometimes  there  is  an  mordixMa.tA 
tanving  for  food,  which  when  eaten  is  said  to  ^"^  ^VXx  «*  ^«^^^ 
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upon  the  stomach.    The  tongue  is  yellowish,  and  coated  vith  a 
viscid  fur,  the  countenance  is  sallow  or  dingy,  or  has  a  blottol, 
pale  appearance,   with   swelling  underneath   the   eyelids.    The 
purple  spots  appear  first  on  the  legs,  and  afterwards,  witbooi 
any  certain  onler,  on  the  thighs,  arms,  and  trunk  of  the  body, 
and  their  presence  is  attended  with  much  weakness  and  greit 
depression  of  Hjiirits.     No  degree  of  pressure  alters  the  cdoor 
of  the  spots,  and  they  are  distinguished  from  flea-bites  by  the 
absence  of  a  central  puncture.     At  first  the  spots  are  bright  red, 
but  in  a  day  or  two  they  become  purple,  afterwards  brown, 
and  when  they  are  about  to  disappear  they  assume  a  yellowujk 
tint.     When   the  disease  continues  for  a   long   time,  all  thoe 
varieties  of  colour  may  be  seen  on  a  patient  at  the  same  time. 

The  pulse  is  feeble,  and  generally  a  good  deal  quicker  than 
natunil.  Dec[)-H(»ate(l  pains  are  felt  about  the  epigastric  region, 
as  well  as  in  the  chest,  loins,  or  belly.  In  some  instance! 
giddiness  and  lightness  of  the  head  prevail,  especially  when 
attempting  to  move  or  to  stand  erect,  and  there  may  be  even 
dull  pain  in  some  part  of  the  head.  Constipation  of  the  bowels, 
palpitation  and  irregular  action  of  the  heart,  with  a  tendencj 
to  fixMpient  syncope,  are  the  most  distressing  and  dangerww 
symptoms. 

Causes. — Tliey  are  not  well  known.  It  is  a  disease  men 
common  in  women  than  in  men ;  and,  in  boys,  before  than  aftei 
pulx?rty.  It  has  aj)iK'arod  under  the  long  use  of  a  poor  diet 
nnich  sedentary  occupation,  watching,  mental  distress,  anc 
anxiety.  It  has  also  apj)cared  under  very  opposite  condition 
for  examj>le,  in  persons  accustomed  to  the  use  of  nutritious  foot 
and  frt^e  living,  but  in  whom  there  is  reason  to  believe  thi 
digestive  functions  and  the  constitutional  powers  have  beei 
impaired  by  the  i)ersistent  abuse  of  spirits  or  malt  liquors. 

Diagnosis  is  g(»nerally  between  Purpura  and  Scurvy.  Thi 
following  are  the  principal  distinguishing  features  of  each  con 
tnisted: — (1.)  Scurvy  is  mo.st  common  late  in  the  winter  01 
early  in  the  spring;  purpura  in  the  first  seasons  of  summer  aixj 
autumn.  (2.)  In  scurvy  the  gums  are  uniformly  sofk,  sore 
si)ong)%  swollen,  and  haemorrhagic ;  this  is  no  common  feature  in 
purpura.  (3.)  In  scurvy  tumors  of  a  painful  kind  form  in  the 
extremiU^a,  ^vtVv  «^\ffwe«A  or  contractions   of  the  joints;   such 
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extreme  debility,  and  is  rendered  worse  by  blood-letting  and  by 
mercMiry,  and  cured  by  the  adraimstration  of  lemon  juice.  Not  so 
with  purpura,  which  may  require  blood-letting  for  its  cure,  13  not 
benefited  by  antiscorbutic  remediea,  and  is  sometiines  speedily 
cleared  away  upon  the  supcrv^ention  of  mercurial  salivation  and 
hypercathar&iis  (WatsoN  and  Wcm3B). 

Dr.  Graves,  of  Dublin,  has  described  an  ecsafithema  hcrnncnr- 
Tkagicum  in  which  febrile  symptoms  ushered  in  the  malady, 
with  an  exceedingly  dry  and  brown  tonguej  and  a  pulse  which 
conveyed  the  sensation  of  small,  shaq)  vibrations  with  each  beat 
— a  kind  of  wir^  ti*embling,  with  an  extraordinary  tki^lll  and 
ka'Mness,  "yielding  only  to  the  withering  inttuence  of  approach- 
ing deatL'*  Bleeding  from  the  intestines  and  urinary  system 
quickly  supervened.  These  phenomena  continued  to  spread  till 
the  wh^Je  mucous  system  of  the  yvatient  became  the  seat  of 
copious  haemorrhage.  A  peculiar  exanthemntous  eruption  ap- 
peared uyjon  the  skin,  lasting  for  several  days  (five),  and  never 
presenting  any  signs  of  extravasation-  Death  followed  in  about 
four  weeks.  The  pulse  did  not  exceed  its  natural  frequency  (70), 
and  there  was  no  disturbance  of  the  nervous  system,  such  as 
headache,  delirium,  or  want  of  sleep;  and  in  the  beginning  of 
the  disease  the  strength  was  not  remarkably  impaired;  but 
subsequently  3rielded  to  loss  of  blood.  The  disease  seemed  almost 
exclusively   confined   to   the   arterial   and   capillary   systems   of 


Treatment — ^To  treat  this  disease  with  success  it  is  necessary  to 
ascertain  the  circumstances  under  which  it  becomes  developed  in 
each  particukr  case.  Quinine  or  bark,  stimulants,  mineral 
acids,  nulrUioU3  food,  and  wine,  was  the  treatment  adopted  by 
CuUen,  Duncan,  and  Willan.  Subseqiiently  this  plan  of  treat- 
ment was  quest! oned  by  Dr,  Parr)%  of  Bath,  who  found  that  in 
his  cases  a  full  bleeding  from  the  arm  was  a  much  more  speedy 
mode  of  curing  the  disease.  Dr.  Harty,  of  Dublin,  confirmed  this 
principle  of  treatment,  and  was  sucoesstul  with  Jiheral  doses  of 
pui^atives,  so  as  to  clear  out  the  intestinal  canal  completely.  Oil 
of  turpentine,  administered  in  moderate  and  repeated  doses,  has 
also  been  recommended.  Dr,  Hardy,  of  Dublin,  recommends  the 
tincture  of  larch  bark  He  has  long  used  it  as  a  stj7)tic  and 
carminative  tonic;  and  it  is  "one  of  the  most  elegant  forms  of 
prescribing  a  terebrinthinato''    (Moohe).     Fijieen  drop  dmes  of 
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the  tincture  may  be  administered  every  hour,  or  eight  or  ten 
drops  thi*ee  times  a  day,  afterwards  increasing  the  dose  according 
to  the  age  of  the  patient  and  the  necessities  of  the  case. 

The  treatment  of  puri>ura  may  be  comprised  in  the  following 
measures: — Tlie  bowels  ought  invariably,  and  without  exception, 
to  be  first  thoroughly  and  effectually  evacuated  by  means  rf 
senna,  aloetics,  or  calomel  and  jalap.  If  several  effectual  doMB 
of  either  or  all  of  these  medicines  be  not  followed  by  ka 
heat  of  skin,  diminution  of  the  frequency  of  the  pulse,  abatement 
of  the  internal  pains,  and  a  cleaner  state  of  the  tongue;  if  the 
spots  continue  to  increase  in  number  and  size,  and  the  hsemor- 
rhagic  oozings  do  not  cease, — blood,  according  to  age,  strength, 
and  other  circumstances,  may  be  drawn  from  the  arm,  while 
tlie  patient  should  abstain  from  animal  food  in  every  form,  and 
should  subsist  on  boiled  rice  with  whey,  or  the  light  subacid 
fruits,  as  grapes,  oranges,  strawberries,  gooseberries,  baked  apples^ 
or  the  like.  His  drink  may  consist  of  tamarind- water,  or  water 
acidulated  with  sulphuric  acid.  Under  this  plan  most  cases  of 
the  disease  will  be  speedily  and  readily  brought  to  a  favourable 
termination.  If  symptoms  of  local  uneasiness  continue  after  the 
urgent  plienomena  have  disappeared,  leeches  should  be  applied  in 
the  neighbourhood  of  the  part;  and  it  will  be  proper  to  continue 
the  i>eri(Mlical  and  regular  evacuation  of  the  alimentary  canal 
When  the  spots  have  disappeared  and  the  haemorrhage  has 
ceased,  the  constitution  recruits  rapidly  under  the  gradual  but 
cautious  use  of  liglit  soups  and  fresh  fruits  and  vegetablej 
(Craigik). 

ERGOTISM— JPrj/olitmiM. 

Definition.—^  train  of  morbid  pJierumiena  produced  by  the  dcu 
and  cumulative  action  of  a  specific  fungus  poison  peculiar  tt 
wheat  and  rye^  and  whic/t  gives  rise  to  convulsions,  gangi^ene  oi 
the  extremities,  and  death,  or  to  symptoms  of  iU-IiealtlL 

Hiatorical  Notice  and  Pathology. — Ergotism  is  a  disease  ver}i 
little  known  in  this  country,  but  it  is  not  unfrequent  that 
discjised,  unripe,  or  damaged  grain  of  any  kind,  and  espe- 
cially rye,  is  observed  to  be  injurious  to  the  animal  economy. 
Wheat,  rice,  and  such-like  grains  are  equally  injurious  when 
Bimilariy  \XT\^o\m^\  ^wi  XJcv^  mc^^^,  ^\^icvj3A53Lt  form  of  this  unsound- 
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ahojiifiwitns  or  cochspur)  upon  tlje  f^ain,  to  Tvhich  the  name  of 
ergot  has  been  given.  In  this  ergot  fungus  there  is  a  lai]ge 
proportion  of  fixed  oil  (Wigger),  A  morbid  state  is  said  to  be 
produced  by  various  other  poisonous  fungi,  such  as  the  ATiianita 
7fhns€aria  and  citruria;  the  HyjyojjhyUwni  mingummvi;  and  by 
plants  such  as  the  loliuTu  temukntum  being  mingled  with  the 
grain.  A  most  characteristic  phenomenon  which  results  is  & 
form  of  gangrene  which  follows  as  a  specific  effect  of  the  poison 
in  parts  remote  from  the  source  of  ch'cnlation.  It  is  a  species  of 
mortification  which  has  not  been  much  seen  in  this  country; 
but  is  well  known,  and  has  been  frequently  observedi  in  diiferent 
parts  of  Europe,  particularly  in  France,  in  some  districts  of  which 
it  has  been  repeatedly  known  to  prevail  as  an  endemic  disease, 
here  rye  forms  the  principal  food  of  the  inhabitants.  The  ergot 
r  co€k8pu7'  in  rye  is  only  apt  to  occur  after  very  miny  and  moist 
seasons.  In  this  disease  the  grains  of  rye  grow  to  a  large  size, 
acquire  a  black  colour,  and  have  a  compact,  homy  consistence. 
The  attention  of  the  public  was  first  called  to  the  peculiar 
mortification  which  follows  the  use  of  this  diseased  rye  by  M. 
Dodard,  in  the  Journal  dea  Savans  for  1676.  He  described  the 
appearance  of  the  affected  parte,  and  mentions  that  fowls  fed  with 
the  grain  soon  died  In  1694  its  frequent  occurrence  is  noticed 
at  Sologne,  and  it  prevailed  amongst  the  patients  of  the  H6tel 
Dieu  of  Orleans.  The  upper  and  lower  extremities  of  those 
suffering  from  the  disease  ''grew  as  dry  as  touchwood  and  as 
emaciated  as  Egyjitian  mummies.''  In  1710  it  was  again  the 
subject  of  treatment  in  the  Hotel  Dieu  at  Orleans,  from  its 
extreme  prevalence  in  the  neighbourhood  About  fifty  people, 
men  and  children,  were  admitted  that  season  into  the  hospital 
During  thirty-thrce  years  the  endemic  appeared  three  or  four 
times,  and  always  in  those  rainy  or  moist  seasons  in  which 
the  lyo  contained  a  large  proportion  of  the  cockspur — more 
than  a  fourth.  The  mortification  always  began  in  the  toes, 
and  extended  gradually  along  the  foot  and  leg,  till  it  sometimes 
rose  to  the  upper  part  of  the  thigh.  In  some  patients  the 
gangrened  part  came  away  of  its  own  accord;  in  others  it 
became  necessary  to  assist  nature  by  amputation.  In  some 
instances  death  succeeded  to  amputation,  the  disease  having 
continued  to  extend  to  the  trunk  of  the  body.  It  is  parti- 
cularly mentioned   in    a  report  on  the  subject  to   the  Royal 
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Academy  of  Sciences  at  Paris,  tliat  the  rye  of  Sologne,  in  die 
year  1709,  contained  fully  one-fourth  part  of  the  cockapur.  The 
disease  gcnendly  \)effm  in  one  or  both  feet,  with  pain,  rednes, 
and  a  sensation  of  heat  as  burning  as  the  fire.  At  the  end  of 
some  days  these  symptoms  ceased  as  quickly  as  they  had  come 
on,  when  the  scnsjition  of  extreme  heat  was  changed  to  ooM. 
The  [Mirt  affected  l>ccame  black,  like  a  piece  of  charcoal,  and  u 
dry  as  if  it  had  been  passed  through  the  fire.  A  line  of  separa- 
tion tended  to  fonn  between  the  dead  and  the  living  parts,  like 
that  whirh  a[)i>ears  in  tlie  separation  of  a  slough  produced  by  the 
application  of  the  cautery. 

The  flisease  prevailed  in  Switzerland  in  1709  and  1716,  and 
is  descrilxid  by  Liangius,  of  Lucerne.  M.  Garroud,  a  physician 
of  Dauphiny,  wliere  the  disease  prevailed  in  1709,  makes  sumc 
very  iini>nrt4Uit  obsiTvatioas  on  the  different  8\Tni>tom«  apt  to 
predominate  in  diffei'ent  individuals.  Some  patients  suffered  vetf 
violent  {>ain,  with  an  in.sufier«ible  sensation  of  heat,  although  the 
part  felt  ('(»ld  to  the  touch.  In  other  {mtients  redncsH,  with  mud 
swelling,  hui>crvi;ncd,  attended  by  fever  and  delirium.  Tli« 
se[>arati(>n  of  the  dead  parts  from  the  living  took  place  witli 
excruciating  jMiin.  Tlie  gangrene  was  not  in  eveiy  iastanoe 
dry.  Aninuils  were  found  to  die  of  the  specific  gangrene  whei 
forced  to  swallow  the  diseased  7*ye,  for  they  refused  to  eat  food 
containing  it. 

The  cxiHM'inients  and  observations  of  Tessicr  show  that  a  givei 
quantity  is  ix'tjuinKl  to  produce  tlie  sjHJcific  etfectH,  and  that  tin 
action  of  the  poison  is  cumulative. 

The  history  of  some  cases  of  mortifi&ition  of  the  limbs  related 
by  Dr.  Charlton  \V(K>ljuston,  in  the  Philosophical  Transact  ions  {on 
1762,  shows  tliat  it  may  occur  in  this  country  from  eating  whea^ 
diseased  similarly  to  the  rye;  and  Sir  William  Wilde,  of  Dublin 
lifts  recorded  its  occasional  occurrence  in  Ireland. 

Symptoms. — The  gangrenous  fonn  of  ergotism  is  ushered  in  bj 
exwssive  lassitiuh?,  more  or  less  protracte<l,  and  accompsinied  witb 
fever;  the  exti-emities  become  painful,  cold,  and  rigid,  benumbed 
and  almost  insensible,  and  are  with  difficulty  capable  of  move- 
ment. Severe  internal  pains  of  the  limbs  prevail  (acrodynia), 
grejitly  aggnivated  by  heat  It  extends  by  degrees  from  tlie  toes 
to  the  legs  and  thighs,  and  from  the  fingers  to  the  arms  and 
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slight  febrile  heat,  the  constitutional  disturbatice  appears  to  be 
slight,  and  in  this  respect  resembles  scurvy.  Ricker  has  recently 
describerl  tlie  early  aymptoms  of  a  case  of  poisoning  by  bread 
containing  eiyd.  A  family  of  six  persons  partook  of  the  bread, 
and  all  suffered  from  the  Bame  symptoms — namely,  drynesa  of 
tbe  throat,  epigastric  oppression,  nauseous  taste,  mucous  and 
biliary  vomiting,  vertigo,  stupor,  and  diarrhoaa  {New  SydmL 
Society  Year^Bmk,  X861).  Seeing  that  symptoms  vary  greatly 
in  severity,  probably  in  proportion  to  the  amount  of  diseased 
food  tiiken,  and  the  poisonous  nature  of  the  particular  fungus 
which  affects  it,  we  may  have  the  expression  of  some  phe- 
nomena  more  fully  than  others— for  example,  aerodynia.  Under 
tltis  name  Chomel  described  a  painful  affection  of  the  wrists  and 
ankles  which  prevailed  in  Paris  in  1827,  1828,  and  1829,  It  was 
then  80  prevalent  among  the  soldiers  in  the  barracks  of  Lourcine, 
that  560  men  were  affected  out  of  700;  and  in  that  of  Comtille, 
200  men  out  of  500.  Since  1828  no  case  has  been  recorded  in  the 
barracks  or  military  hospitals  (Paekes).  In  1859  M.  Barudel 
olxser%^eJ  tljree  cases  in  the  military  prison  at  Lyons;  and  in  spite 
of  negative  results  of  the  examination  of  the  quality  of  the  food. 
Dr.  Parkes  is  inclined  to  believe  that  the  cause  lay  there,  and 
probably  in  eigotism  of  the  flour  {Army  Medical  Department — 
Sanitary  Report  for  1860,  p.  S5S). 

The  general  train  of  symptoms  produced  by  the  use  of  diseased 
grain  assimies  two  forms — namely,  the  spasmodic  or  the  gan- 
grenoua  The  spasmodic  form  commences  with  a  sense  of  tingling 
or  itching  in  the  feet,  followed  by  cardial^a  and  similar  tingling 
sensations  in  the  hands  and  head.  Violent  contractions  of  the 
hands  and  feet  follow,  which  seem  to  affect  each  particular  joint, 
and  the  pain  is  said  to  resemble  that  of  a  dislocation.  The  sen- 
sations are  also  sometimas  described  as  of  a  bruising  kind ;  and 
the  body  ia  bathed  in  copious  sweats.  The  s_)Tnptoni8  intermit 
during  intervals  of  two  or  three  daj^s  of  a  reraissioti  at  one  tinia 
Drowsiness,  giddiness,  indistinctness  of  vision,  and  an  irregular 
gait  are  constant  phenomena.  Coma  and  epileptic  convulsions 
are  apt  to  supervene,  which  generally  indicate  a  fatal  result 
All  enormous  appetite  accompanies  this  train  of  evils.  Spots  like 
those  of  purpura  appear  on  the  face^  and  the  disease  rarely  abates 
before  the  third  week 

TrtatrQent — Considerable  differences  of  opinion  prevail  regud- 
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uvr  tlic  treatment  of  this  dUtic  discaBO.  The  cause,  in  the  fi 
instiince,  must  be  aBcerttiined  and  rennjved.  To  obviate  the  effe 
it  haH  already  produced,  the  constitutional  treatment  must 
directed  to  improve  tlie  btate  of  the  blood.  Tonics  and  stimulai 
are  to  bo  administered  afler  a  free  employment  of  evactu 
remedies  to  clear  out  the  alimentary  canal  completely.  1 
chlorates  of  potash  and  of  soda,  with  antispasmodics,  tonics,  a 
narcotics,  are  esi^ecially  indicated.  Camjttior,  fnudc,  ammon 
cajmcuin,  maybe  particularly  mentioned;  and  the  strength  of  J 
patient  is  to  be  supported  by  light,  nourishing,  and  vbolesa 
food. 

DELIRIUM  TREMENS— fr&rfVwttoA 

Definition. — A  train  of  morbid  phenomena,  produced  by  the  A 
and  cumulative  action  of  alcohol,  in  the  various  forms  in  whidi 
is  used  as  a  drink.  Delirium  is  one  of  the  most  prominent /eatv 
of  the  morbid  state,  which  is  otherwise  character izetl  by  liallueii 
tions,  dread,  tremors  of  the  tendons  and  muscles  of  tlic  hands  a 
limbs,  watchfulness^  absence  of  sleep,  great  ^frequency  ofpuUt. 
thick,  creamy  fur  loads  the  tongue,  and  a  cool^  humid,  or  j)erfp 
ing  surface  prevails;  while  the  patient  gives  forth  a  peculiar  odo 
of  a  saccharo-alcoholic  description,  more  or  less  strong. 

Pathology. — This  disease  ha.s  only  been  recocrnized  and  descril 
since  the  l)e^inning  of  tliis  century.  The  Experiraental  Inqvi 
of  Dr.  John  Peny  in  1S3!),  illustnitin*^  the  physiologicjil  action 
alcohol;  an  incjuiry  into  the  Phyfiiology  of  Tcmpeixince,  by  ] 
Caiix^nter:  i\w.  recent  Paihidoyical  Observations  on  the  Bodies 
Kvotni  Drunlardt*^  by  Dra.  Roesch  and  Francis  Ogston  (1S.V 
an<l,  lastly,  a  most  able  and  interesting  review  on  the  "  Treatmc 
of  Delirium  Tremens/'  in  the  Brit,  and  For.  Mcd.-Chir.  Rivitv:  \ 
Octol)er,  1859,  are  contributions  which  have  placed  on  a  m( 
sure  foundati(»n  our  ])revious  the(»retical  information  rcgarJi 
nuirbid  states  which  follow  the  persistent  u.se  of  alcohol. 

The  tenn  alc<Jiolittm  is  used  to  denote  various  symptoms  of  d 
ea.su  attending  morbid  processes  of  various  kinds  which  are  capal 
of  K-ing  tnaced  to  the  use  of  stimulants  containing  alcohol  T 
immediate  effects  of  intemperance  in  the  use  of  alcoholic  Huit 
the  nature  of  delirium  tremens^  ami  of  spontaneous  combutiio 
•^».V  Vni  eti\V>T«j(!Xbd  Mwdftt  the  ^neral  designation  of  alcdiolin 
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the  terms  mercurtaUmn,  ergotism^  Tiarcotiani^  and  the  like; — the 
agents  inducing  these  specific  states  acting  after  the  manner  of  a 
cumulative  poison.     The  progress  of  modem  science  has  distinctly 
demon stniied  the  poiBonous  action  of  alcohol,  and  an  account  of 
the  nature  of  delirium  tremens,  as  well  as  the  grounds  on  which 
its  treatment  must  be  based,  are  now  alike  founded  on  this  know- 
ledge.    Tiedemann  and  Omelin  in  1820,  and  Majendie  in  1823, 
detected  alcohol  by  ita  odour  in  the  blood,     Tlie  fluid  found  in 
tlie  ventricles  of  the  brain  lia*i  also  been  observed  to  have  the 
smell,  the  istsie,  and  the  inflammability  of  gin  (Sm  A.  Carlisle)* 
In  1828  it  was  theoretically  advanced  by  Leoveille,  that  dclirmm^ 
t7*eme7i8  consisted  in  an  exalted  state  of  the  vital  powers  of  the 
brain,  excited  by  molecules  saturated  with  alcohol  absorbed  from 
the  surface  of  the  stomach  and  bowels,  and  carritid  into  the  cur- 
rent of  the  circulation.     Now,  it  is  a  matter  of  fact,  determined 
by  direct  experiment,  as  well  as  by  casual  observation,    that 
alcohol  is  absorbed  directly  into  the  circidation,  and  is  capable  of 
acting  as  a  direct  poison  upon  the  nervous  tissue  through  which 
the   infected  blood   circulates.     Alcohol   has  been  found   in  the 
blood,  in  the  urine,  in  the  bik%  in  the  fluid  of  the  serous  mem* 
brane^,  in  the  brain  matter,  and  in  the  liver  (PERCY,  Ogston), 
Its  odours  can  be  easily  detected  in  the  breath,  and  the  habitual 
immoderate  drinker  exhales  a  distinct  alcoholic  and  saccharine 
odour  more  or  less  strong,     HLs  clothes  at  last  acquire  a  spirituous 
&ronia»  every  part  of  his  body  being  long  thoroughly  imbued  with 
alcohol  (Ceaigie).    This  odour  is  generally  so  well  expressed  in 
cases  of  deliiium  ii^niena  that  a  place  has  been  given  to  a  state* 
ment  of  the  fact  amongst  the  characters  embodied  in  the  defini- 
tion.    Dr.  Percy  a  experiments  directly  support  these  statements  ; 
and  prove  at  the  same  time  the  great  lupidity  with  which  alcohol 
passes   into  the  current  of  the  circulation.     He  injected  strong 
aicohol  into  the  stomachs  of  dogs  ;  and  within  two  minutes  after 
completing  the   injection,  theh*  respiratory  and   cardiac   move- 
ments ceased  ;  the  stomach  was  found  nearly  empty  after  deaths 
whilst  the  blood  was  highly  charged  with  alcohol 

I  once  had  an  opportunity  of  examining  the  body  of  a  person 
who,  for  many  yeai-s,  had  been  in  the  habit  of  drinking  daily  a 
large  quantity  of  brandy.  He  died  of  typhoid  oMhenm,  with  char- 
acteristic defeneration  of  nearly  every  bnportant  organ  of  the  body 
and  of  the  blood-vessels.    The  fluid  collected  from  the  cavities  ^^ 

VOL.  L  3d 


EFFECTS   OF   ALCOHOL    ON   THE   SYSTEM. 


771 


brain,  its  convolutions  and  cerebral  ventricles,  aU  indicate  the 
prolonged  a^-tion  of  a  morbid  poison.  The  prolonged  action  of 
the  alcoholic  poison  on  the  cranial  contents  is  to  produce  indura- 
tion of  the  cerehral  and  cerebellar  substance  in  by  far  the  largest 
number  of  cases»  coincident  with  an  increased  amount  of  sub- 
arachnoid serum;  M'hile  tlie  stcatomatous  degeneration  of  the  small 
arteries  leads  to  ai'ix}phy  of  the  convolutions  and  <£<hma  of  the 
bmin. 

When  spirituous  liquors  are  introduced  into  the  stomach  they 
tend  to  congalatc,  in  the  first  instance,  all  albuminous  articles* 
of  food  or  fluid  with  which  they  come  in  contact;  as  an  irritant 
tbey  stimuhite  the  glandular  secretions  from  the  mucous  mem- 
brane, and  ultimately  lead  to  permanent  congestion  of  the  vessels, 
to  spurious  melanotic  deposit  in  the  mucous  tissue,  and  to 
thickening  of  the  gastric  substance.  By  the  veins  and 
absorbents  of  tlie  stomach  the  alcohol  mixes  with  the  bloody 
and  immediately  acts  as  a  stimulant  to  all  the  viscera  with 
which  it  is  brought  in  contact.  The  functions  of  the  brain  are 
at  once  stimulated,  and  ideas  follow  in  more  rapid  succession; 
the  liver  is  excited  to  secrete  an  excess  of  sugar,  by  the  imme- 
diate action  of  the  stimulant  on  \\b  tissue  (Des.  Haklet  and 
Bebxabd).    The  flow  of  urine  is  excited  in  a  similar  manner. 

In  these  effects  it  is  impossible  not  to  recognize  the  opemtion 
of  an  agent  most  pernicious  in  its  ultimate  results,  when  indulged 
in  habitujil  excess;  but  most  valuable  as  a  remedial  agent,  when 
its  action  is  understood  and  appreciated  (canauit  Dr  Anstie's 
valualile  work  on  Stimvliints  and  Narrotlcs;  their  Mutual 
B^lafhns).  The  mere  coagulation  of  the  albuminous  articles  of 
foal  and  fluid  is  very  diflerent  from  that  effected  by  the  gastric 
fluids,  and  tends  to  render  the  articles  more  diflicult  of  solution 
by  the  gastric  juice. 

In  these  facts  it  is  impossible  not  to  recognize  that  alcohol 
being  absorbed »  a  double  series  of  morldd  results  ensue.  On  the 
one  hand,  a  train  of  phenomena  are  induced  partly  of  a  chemical 
nature  and  ^tartly  phi/»ioloffical  or  vifaL  The  general  nuti'ition 
t>f  the  body  8uffl?rs;  and  a  bad  state  of  health  is  at  last  in-lueed 
[>f  a  peculiar  kind,  sometimes  described  as  the  '*  £lru7}Jcard*8 
yiche^ia  c>r  dyscrama''  Tliis  state  of  the  system  is  characterized 
by  positive  irritation,  which  very  soon  succeeds  to  the  intern i>erate 
ase  of  alcohol,  and  which  is  manifested  in  a  variety  of  ways; 
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sometimes  by  an  unnaturally  voracious  appetite;  but  those  w 
over-indulge  in  the  use  of  such  stimuli  subsequently  suffer 
total  disi-olish  for  food;  they  become  unable  to  eat,  and  dyspip 
symptoms  of  various  kinds  betray  the  irritable  state  of  t 
alimentary  canal,  such  as  stomach-ache,  the  frequent  generati 
of  gjuses,  water-brash,  heartburn,  sr|ueainishness,  vomiting,  a 
palpitations  of  the  heart.  A  consti|iated  condition  of  the  int 
tines,  attended  with  deficiency  in  the  jx>wcr  to  expel  th 
contents,  is  very  mton  esUiblishcd,  and  sometimes  ascribed  tot 
deficient  secretion  of  bile,  which  is  known  not  to  be  secreted 
due  (quantity;  and  there  is  every  reason  to  believe,  althou 
the  fact  is  not  proved,  that  its  quality  is  deteriorated  1 
functional  agency  on  the  food  an<l  fluids  in  the  intestines 
therefore  diniinishod. 

If  we  follow  tlie  course  of  alcoholic  absoiiition  through  i 
vascular  an<l  jjulnionary  system,  it  is  found  unquestionably 
retard  the  motion  of  the  blood,  while  it  produces  a  temikon 
increase  in  the  action  of  the  heait,  and  a  congestion  of  the  wh 
system  of  the  pulmonary  cjipillar}'^  vessels.  Respiration  is  iL 
in  the  fii-st  instance,  i-endered  fnim  four  to  six  times  more  f 
(juent  per  niinut*^  than  it  otherwise  is ;  and  various  symptoms 
accumulation  of  blood  within  the  che-st,  and  pulmonar)*  cony 
tion  espeeially,  are  ai)t  to  occur.  A  short,  tickling  cough  is  a  m 
ciuistiint  i)hi*noiiienon.  Dr.  Cmigie  remarks  that  all  the  spi 
drinkei-s  whom  he  has  over  seen  or  known  have  been  either  sul>j 
to  clirohic  rt»ngli  or  dyspna^a,  or  have  laboured  under  chr«:ji 
dry  l)roncliiaI  disorder,  with  justhmji.  That  the  u.se  of  spiritu* 
liipiors  ultimately  retards  the  motion  of  the  blcxxl  in  the  ve.vieL 
known  by  expi.Tinients  on  the  lower  animals  and  by  pathol'jgi 
observations.  Thus  far  we  have  a  morbid  condition  inJu< 
M'hieh  is  highly  favourable  to  the  accunmJation  of  fat  in  thehlo 
and  such  an  accumulation  has  l»een  proved  to  take  place.  It  1 
beon  shown  by  Bec^querel  and  Kodier  that  fat  iiicrcases  in  the  11* 
in  most  acute  diseases  when  the  biliary  secretion  is  retonl 
and  when  a  scanty  amount  of  food  is  taken.  These  are  i 
vury  conditions  which  obtain  in  alcoholism.  It  is  in  ca.<e.s 
undoubted  diiinkenness  that  fats  have  occurred  in  the  blood 
such  obvitnis  quantity  as  to  leave  no  doubt  of  its  presence, 
sucb  civ^vivs  vv  wvN^'^  Ov\^w\fc\Ai\  V?.  \\\\\fls.x<ft.d  t/t^  the  serum — a  cont 
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microscopic  examination  and  treatment  with  ether  will  establish 
the  diagnosis  and  distinguish  the  fat  from  colourless  blood-eor- 
puscles,  or  from  molecules  of  albumen.  Slighter  degi-ees  of  this 
condition  are  altogether  physiological,  and  are  met  with  during 
the  period  of  digestion,  after  eating  substances  ricli  in  fat  (A. 
Buchanan,  Vogel).  But  the  extreme  degrees  of  tliia  condi- 
tion have  been  especially  met  with  in  dnmkards.  J.  Frank 
regards  the  white  and  fatty  blood  as  hfi\ing  its  origin  in  the 
abuse  of  aJcoboHc  drinks  (Mannoveredie  Annakn^  1847|  p*  283, 
(juoted  by  Vogel).  Dr,  Adams  {T'iUTis.  Med.  and  Phys.  Socktr/  of 
Uakutta)  mentions  the  case  of  a  sergeant  at  Fort- William  who 
went  to  bed  dmnk  and  was  found  dead  in  the  monung  The 
vessels  of  the  brain  were  greatly  distended  witli  blood,  and  oil 
was  seen  floating  in  it  Rayer  relates  the  ca-se  of  a  man 
who,  after  drinking  largely  of  punch,  destroyed  himself  by  the 
fumes  of  charcoal  The  blood  and  the  urine  contained  glob- 
ules of  oil  Seniles,  of  Strasbourg,  records  similar  pheno- 
mena*  Thus  it  is  shown  by  abundant  testimony  that  the  blood 
becomes  surcharged  with  unchanged  and  unused  material,  and 
contains  at  least  thirty  ^er  mni.  more  of  carbon  than  in  the 
normal  stite,  Tlie  order  of  events  l>y  which  this  state  comes 
about  is  somewhat  as  follows: — Alcohol  is  directly  absorbed  by 
the  blood-vessels,  without  undei^oing  any  change  or  decomposi- 
tion. Part  of  it  is  eliminated  very  slowly  as  alcohol  by  the 
lungs,  by  the  liver,  and  by  the  kidneys;  but  appears  to  taiTy  in 
largest  amount  in  the  liver  and  in  the  brain  (Parkes),  Another 
portion  is  decomposed.  Its  hydrogen  enters  into  combination 
with  oxygen  to  form  water,  which,  with  acetic  acid,  having  been 
produced,  carbonic  acid  and  water  are  formed.  Oxygen  is  thus 
diverted  from  its  proper  function,  the  exhalation  of  carbonic 
acid  at  the  lungs  is  diminished  both  absolutely  and  relatively, 
and  less  urea  is  excreted  by  the  kidneys  than  is  consistent  with 
health;  but  the  pulmonary  aqueous  vapour  is  not  lessened 
(BOCKER  and  Hammond,  quoted  by  Pabkes),  The  water  of  the 
urine  is  diminished,  the  chlorine  is  greatly  lessened,  as  well  as 
the  acids  and  bases.  All  the  evidence,  therefore,  points  to  the 
effect  of  alcohol  as  causing  the  retention  of  substances  which 
ought  to  be  eliminated ;  and  this  retention  of  the  effete  matter  is 
still  more  intensified  by  the  stimulant  action  of  alcohol  increasing 
for  a  limited  time  the  frequency  of  functional  acts^  followed  ^^a  \\, 
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iH  by  a  corresponding  depi-ession.  In  this  way  impaired  healtli  is 
soon  brought  about,  tending  to  wasting  of  the  tissues  generally; 
and  so  long  as  any  alcohol  remains  in  the  blood  as  a2ooU,i 
certain  toxic  or  poisonous  effect  continues  to  be  produced  npan 
the  nervous  system  through  which  the  poisoned  blood  circulita 
If  a  constant  supply  of  the  alcohol  is  kept  up,  the  phenomeittof 
alcoholism  become  chronic  or  persistent;  and  acute  paioxyBm^ 
generally  in  the  form  of  delirium  tremens,  supervene,  whidb  n 
at  once  the  most  common  and  the  most  prominent  evidence  of 
alcoholism.  In  other  instances  the  degeneration  of  several  vitil 
organs  generally  may  become  so  excessive  that  death  foUows  Ij 
asthefiia,  or  with  typhoid  phenomena  ending  in  coma. 

When  mixed  with  blood  out  of  the  body,  spirituous  UqiMn 
cause  more  or  less  coagulation  according  to  their  strength  and 
concentration;  and  when  applied  to  the  blood-vessels  in  the 
transparent  parts  of  animals,  they  can  be  seen  to  produce  the 
same  effects.  The  congestion  that  constantly  exists  in  the 
mucous  membranes  of  the  lungs  and  stomach  is  evidence  of  the 
retarded  motion  of  the  blood  Tlie  fact  that  luemorrhoidal  swell- 
ings are  always  aggravated  by  the  use  of  alcoholic  fluids  is  the 
result  of  retarded  motion  of  the  blood  in  the  haemorrhoidil 
vessels.  When  death  occurs  from  poisonous  doses,  either  in 
animals  or  in  man,  although  the  dose  is  at  first  followed  by 
increased  fre(juency  of  the  pulse,  yet  in  a  short  time  the  pal# 
becomes  rai)id  an<l  small;  while  the  extremities  become  cold. an.1 
the  power  of  generating  heat  is  suspended  in  proportion  as  the 
bloo<I  prt)gresses  slowly  and  more  slowly  through  the  pulmonaiy 
capillaries.  Tliese  effects  ui)on  the  lungs  must  be  regarded  as  uf 
a  toxic  kind;  and  this  specific  toxic  action  is  not  less  obvious  on 
the  brain.  Its  nerve  substance  becomes  poisonously  affected— a 
condition  which  seems  to  constitute  one  of  the  most  neoessai}* 
antecedents  in  the  causation  of  delirium  tremens. 

The  effects  j)ix)duced  on  the  medulla  oblongata  tend  to  sustain 
this  toxic  effect  upon  the  lungs.  ITie  bndn  and  the  lungs  in  this 
respect  act  and  re-act  on  each  other.  Death  may  ensue  in  vaiioas 
ways,  but  generally  by  coma,  asphyxia,  syncope,  exhaustion,  or 
ei)ilepsy. 

In  the  case  of  habitual  spirit-drinkers  there  is  thus  constantly 
going  on  a  tenv^jorary  stimulus  and  quickened  motion  of  the  blood 
throug\\   U\<i  vvi»&^\3>,  ^^\j^^\s^'^  \sjkaxi&^:^«^  \s^  ^^ec^^cscs^^'^RifsnKk^ 
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■ind  hBemorrhoidal  phenoraeoa,  followed  by  a  corresponding 
depregsioD  and  tendency  to  stagnation  of  the  blood  in  the  capil- 
hiries  of  all  the  internal  organs,  especially  in  the  membranes  and 
tha  lax  areolar  tissues  of  dependent  parts.*  The  essential  nature 
Wgt  dellnum  treTmrm  is  a^ssociated  with  the  loss  of  cerebral  power, 
%vinced  especially  in  the  want  of  control  over  thoughts,  emo- 
tions, and  muscular  action,  consequent  on  the  direct  influence  of 
the  alcoholic  poison.  Dmturbances  of  function,  depression,  and 
debiUty  are  the  attendant  phenomena.  The  feeble  but  rapid 
action  of  the  heart,  the  tremulous,  undecided  action  of  the  musclea, 
and  the  terror-stricken  and  agitated  mental  state,  betoken  the 
depressed  condition  of  the  living  functions.  The  amount  of 
phosphates  in  the  urine,  as  determined  by  Dr.  Benco  Jones,  is 
diminished,  while  the  proportion  of  the  sulphates  and  of  the  urea 
is  greatly  increasei  The  nature  of  the  morbid  lesions  fr>und  in 
Buch  eases  have  been  already  indicated.  The  disease  has  been 
variously  named  the  brain  fever  of  drunlcanU,  dipsomajiia,  or 
delmum  tremens,  by  which  latteir  name  it  is  more  frequently 
known  and  described  in  this  country. 

SjmptomB  and  Comrae--^nie  disease  has  been  said  to  become 
developed  under  two  sets  of  eircumstanees —namely,  according  as 
the  patient  has  been  continuing  his  potations,  or  after  he  has 
suddenly  akmdoned  them.  But  its  occurrence  under  this  latter 
circtimstance  is  now  known  to  be  nothing  more  than  a  ooind* 
dence;  and  of  all  the  errors  in  popular  acceptation  connected  with 
the  malady,  Tione  is  greater  than  that  which  affirms  the  exciting 
catifia  of  a  paroxysm  of  ddyrvwm  tremens  to  be  a  sudden  stop- 
ping or  withdrawal  of  the  accustomed  quantity  of  stimulants. 
The  ceasing  to  diink  depentls  on  the  commencement  of  the  disease 
(Gairdnee),  There  are  some  who  ar©  constantly  taking  small 
quantities  of  spirxts,  and  who,  although  they  never  get  completely 
intoxicated,  yet  sometimes  exceed  considerably  their  accustomed 
allowance,  and  continue  to  do  so  for  some  time.  The  symptoms 
of  delirium  tremeiiB  generally  appear  in  them  from  the  second  to 
the  eighth  or  ninth  day  after  a  protracted  debauch,  and  are  by 
some  pathologists  divided  into  three  stages.  The  first  stage, 
according  to  Dr,  Blake,  is  marked  by  a  peculiar  slowness  of  the 
pulse,  by  coldness   and  clamminess   of  the  hands  and  feet,  by 

•  The  mfluenoe  of  alcohaliam  in  causiog  progreaaiTely  degeaeration  af  tlie  indi- 
vidiud  and  id  ilie  race  hm  be«a  considered  at  page  I45v 


ii\ 


SPECIAL  PATHOLOOT — I 


general  debility,  l)y  muisca  and  vo 
frightful  drounis  at  night.  Very  m 
tlie  patient  to  perspire  profusely, 
affects  his  mind  throws  liini  int< 
tongue  is  tremulous  and  furred, 
greatly  depressed  in  spirit*,  sighs  f 
affairs,  and  is  either  restless  or  w 
from  twenty-four  to  forty-eight  ho 

Tin*  second  stjigo  commences  hy 
hy  great  excitahility  of  tinnper, 
some  heat,  perhaps,  of  the  surface 
with  the  coldness  and  elannnin< 
tongue  is  sometimes  clean,  hut  n 
j)atient  delirit»us,  suffering  fnmi 
alienations.  In  gi'uend  the  th*l 
rt»f«*rencc  to  his  usual  occupation  a 
in  his  domcsti(^  affaiix  He  soi 
voices  talking  to  him,  or  as  sooi 
people  passing  uiidtT  the  hed-clol 
and  sights  in  situations  in  which 
no  ix»al  exist4*n<'e,  or  betrays  the  i 
objects  which  ho  imaginr-s  arc  thi 
destruction.  Rcstl«-ss  an<l  s]ce|i 
hands  horiz(»ntaI]y  over  the  l»ed-i 
thing.  In  gcnenil  he  is  liJirmlcss 
souHJ  instinccs  lie  is  violent,  mii 
rcstniinccl.  Tliis  stige  generally 
to  a  week,  wlu»n  the  third  stij 
falling  into  a  sound  sle(»p  and  gi 
collapse?  comes  on,  which  finally 
Without  i*efcrence  to  sbig(js  of  t 
general  description  of  its  symptoms 

There  is  always  more  or  less 
functions  In'sides  the  brain.  The  ] 
a|)petitt*;  or  he  may  Ik;  squeamish, 
times  he  is  thirsty,  and  calls  loudl 
but  often  he  is  indifferent  to  the  i 
instances  great  aversion,  and  even  i 

to  paviakii  o?  caWx^t.    TVx^  Vaw^ 


AIMPTOMS   AND    COUBSB    OF    BEUEmH   TRBMBNa. 


m 


^Kite,  gray^  or  slate-coloured  fur,  and  when  protnided  it  is  tremu- 
^Sia     Tbe  bowels  arc  Poustipated,  and  less  sensible  than  in  the 
state  of  health  to  the  action  of  medicine.     When  they  are  acted 
upon  by  remedies  the  diBchargos  are  very  dark-coloured,  the  first 
^teierally  consistent,  the  latter  liquid,  dark,  and  offensive.     There 
pVte  geneiully  fullness  and  distension,  and  not  unfi-equently  tender- 
ness and  pain,  in  the  epigastric,  nmVjilical,  and  right  hj^ochon- 
driae  regions;   and   sometimes  the   two  hypochondriac  regions 
give  the  patient  the  sensation  as  if  they  were  drawn  tightly 
together.    The  skin  is  bathed  about  the  head  and  neck  with  a 
clammy,  unctuous,  cold  moisture;  but  elsewhere,  and  especially 
at  the  feet,  it  is  cold,  dry^  and  impei-spirable. 

The  pulse  varies  from  90  to  110  or  120,  sometimes  130;  and 
though  sometimes  small  and  oppressed,  is  often  full,  voluminous, 
and  throbbing.  Tlie  carotid  and  temporal  arteries  beat  most 
violently;  those  of  the  wrist  less  forcibly;  and  the  anterior  and 
posterior  tibial  arteries  pulsate  feebly  enough.  The  action  of  the 
he^rt  is  in  general  imusually  violent,  and  the  cardiac  beat  is 
diffiised  over  the  whole  che^t  The  respiration  is  occasionaOy 
panting  and  irregular,  but  not  otherwise  morbid.  Restlessness  is 
exti^me.  The  patient  is  in  constant  agitation  of  mind  and  body; 
speaks  almost  incessantly,  yet  seldom  adheres  above  a  minute  to 
one  subject,  and  is  constantly  changing  place  and  looking  for 
some  new  object.  He  cannot  sleep,  and  dreads  to  be  left  alone, 
from  the  apprehension  of  spectml  viaitations.  With  this  rcstless- 
neas  the  upper  extremities,  and  especially  the  hands,  are  in  con- 
stant tremulous  motion,  such  that  they  cannot  be  kept  for  two 
seconds  in  the  same  position,  nor  can  the  pulse  in  many  cases  be 
a<5cnrately  numl)ered  at  the  wrist  Though  tliis  treraulims  motion 
of  the  arms,  wrists,  and  hands  is  very  general,  it  is  not  constant; 
and  instances  of  the  mental  disorder,  agitation,  spectral  illusions, 
and  sleeplessness  have  been  observed  to  take  place  without  any 
such  kind  of  tremors.  They  are  very  rarely,  almost  never,  seen 
in  the  young  or  middle-aged  to  any  very  great  extent,  or  those 
whose  muscular  motions  are  not  otherwise  unsteady;  and  are 
seldom  well  marked  in  first  attacks  of  the  disease.  Such  tremors 
are  principally  observed  in  the  cases  of  confirmed  dram-drinkers, 
whose  motions  are  always  unsteady  in  the  morning  and  early  part 
of  the  day,  until  they  take  a  certtiin  proportion  of  thek  habitual 
stimulus  (Craigie). 
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After  symptoms  of  restlessness  and  slecplcssnes.s  have  c»&. 
tiiiuetl  for  three  or  four  days,  the  patient  may  fall  into  a  scnmi 
unbroken  sluinlier,  wh'urh  lasts  for  some  hours.  The  parmsn 
tlius  works  itself  out  in  a  definite  time  in  unconiplicated  casM; 
and  sk*ep  occurs  simply  as  the  natural,  the  favourable  terminau<A 
of  the  disonler.  It  oc<'urs  as  the  rejmlt  of  the  paroxj-sm  havinj 
run  its  course,  and  of  the  nervous  system  having  lapsed  into  u 
improved  condition,  and  must  not  be  regarded  as  the  ouu^  cl 
those  favoumble  conditions,  (Reviewer  in  Brit,  and  For.  Jfed 
Chir.  lit!vieiK\  1.  c.)  On  the  other  hand,  the  symptoms  nu] 
I>iU(s  intr)  a  stat<^  o{  conui  vigil,  with  constiint  muttering  delirian 
HnhHulfuH  tnidinvm,  and  picking  of  the  bed-clothes,  the  pupil 
1)ecome  contracted,  the  muscles  of  the  face  and  jaw  are  movo 
in<;ossantly,  an<l  dwith  may  ensue  from  prolonged  c<^mii  or  con 
vulsions.  The  d  unit  ion  of  the  paroxysm  varies  fnjm  three,  foaj 
or  seven  (la^'s,  and  a  favoumble  or  fatal  tenni nation  may  Ix-  looke 
for  in  from  threes  to  five  ilays. 

BiagnoBia. — DfJirunit  tremens  is  to  be  distinguished  fpn 
typhus  fi.'VcT,  and  fnMu  paralysis  «gitans,  by  the  previous  histor 
of  the  case,  and  by  the  sj'mptoms. 

Frognosia. — It  is  hardly  detennined  what  is  the  proportion  < 
n^coveries  to  deatlis;  but  un([uestional4y  three  iK^^rsons  outoffoi 
do  well.  A  pajKjr  in  The  Indian  AnnaU  of  Mediixd  Science  i 
ISoo,  by  Dr.  Mari)lierson,  notices  the  great  dis'crejiancy  in  tl 
stjitistics  of  writers  on  ddirivm  d'eme/ts,  with  regjird  to  i 
fre<|uency  in  lM>th  sexes  and  to  the  mortality  of  the  disease.  I: 
attril»ntt's  this  chiefly  to  a  want  of  due  classification.  Calnu 
stjites  the  rate  of  mortidity  at  5  2>crcent.,  Bouganl  at  10  perm 
The  most  a<*(urate  n-cords  to  be  got  are  those  regjirding  tl 
British  troops  at  <lifterent  stations.  Tlie  late  Sir  Alexand 
Tulloch,  in  his  re|K>rt  for  1S53,  gives  the  following />tfr  ceniages 
mortiility  among  them: — 

<ireat  Britain,  infantry, 17-6 

„  cavalr>\ 13S 

Ifermuda, 1.5-0 

('anada, 7-^ 

<iil)raltar, 13-6 

Malta, 8-8 

Nova  Scotia, 9*1 

A  retunv  of  Bkdmvkssvv^wa  axvd  deaths  from  delirium  U-einens  an 

e?>rift(l8  m   tW   ^ViXVSiTVS^ 'N^^^^YY^  ^X!iL<i>^\X3a.^^X55Bai."S»>Sik\Bi>K^ 
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and  aootter  of  admissions  and  deaths  from  the  same  causes  in  tlie 
Medical  College  Hospital,  dm-iog  1851,  1852,  and  1853,  give 
sotne  important  results  as  follow: — 

That  iklhiuTii  b^&mens  occurs  in  women  and  men  in  the  propor- 
tion of  one  to  twenty-five;  but  that  this  difference  is  due  to  the 
difference  of  habits  mtlier  than  of  sex, 
I       That  in  regard  to  age  the  ratio  is  as  follows  :^ — 

r 

I        The  greatest  mortality  is  between  the  ages  of  twenty-five  to 

forty,  which  is  confirmed  by  the  analysis  of  another  series  of 
sixty-four  fatal  cases,  Tke  per  centage  shows  that  tliere  is  no 
uniformity  in  the  projiortion  -of  deaths  to  the  number  of  cases. 

There  is  no  evidence  to  show  that  the  season  of  the  year  exerts 
a  defioite  influence  on  the  oeeun*ence  of  the  disease,  whereas 
the  mortality  very  palpably  fvarica  with  the  temperature — it 
being  more  than  double  in  the  eight  hot  months  as  compared 
with  the  four  cold  months. 

The  apparent  cause  of  death -was  aa  follows ^— Thirty- tliree  by 
exhaustion  (often  with  coma^ ;  eighteen  by  coma;  eleven  by  fit^ 
(probably  apoplectic,   called  sometimes  epileptic);    one  died  on 
bgiie  night-^tool;  one  was  fbund  dead  in  IjclL 

^V  Convulsions  occun-ed  in  ttt  least  tweuty  of  the  above  cases. 
One  distinct  case  of  paroxysmal  opltdhotoiim  occurred  in  a 
musician^  who  during  the  intei-vals  was  able  to  sit  up  and  whistle 
tunes. 

Treatment*— From  the  nature  of  the  disease  as  now  described,  as 
well  as  from  the  dire  results  of  experience,  it  is  now  clearly  estab- 
Ikhed  that  the  indications  for  treatment  are, — (1.)  The  elimina- 
tion of  the  poison;  (2.)  The  sustenanoe  of  the  patient  during  this 
period.  The  two  most  fatal  erroiB  which  can  bo  committed 
in  the  treatment  of  delirium  tremens  are  either  to  bked  the 
patient  or  to  give  him  opiates.  The  greatest  number  of  cases  of 
those  treated  by  opiates  are  apt  to  terminate  by  couvulaloxi^  ^^^ 
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coma  (MoREiiKAD,  Peddie,  Law,  Cahill,  Laycock).  If  it  be  tnj 
also,  that  opium  and  alcoholic  stirauIantB  singly  are  to  lie  depr 
catcMl  in  the  treatment  of  deUrhim  tremens,  a  fortiori  in  tin 
combination  there  is  a  twofold  danger;  and  alike  in  tropical  a.s 
temptn-ate  regions  it  is  a  course  of  treatment  attended  with  mu 
hazsinl,  and  wliii-h,  when  systematically  followed,  is  certain 
leailing  to  unfortunate  results  (See  Morehead's  Hesenrches  <wi  D 
ent*C8  iu  India ;  also,  "  Notes  on  Treatment  of  Delirium  Tremen 
by  W.  Hanlmry,  .*J3d  Regiment,  in  Madras  Quarterly  Joum 
July,  1«(53). 

The  strength  must  be  supported  by  diet  of  the  most  nutritin 
kind,  in  a  fluicl  and  mild  fonn,  such  as  yolk  of  egg,  soups,  and  t 
like:  food  should  Ik»  given  in  small  quantities,  and  ofleiL  Be 
t«'!i,  spiced  sou  J),  and  egg-flip,  are  each  to  l)e  commende«l 
<liflerent  periods  of  tlie  <lay. 

Arrangements  should  be  made  so  that  the  patient  df»es  i 
catch  cold;  an*l  if  he  continues  to  digest  fiM)d,  the  danger  is  uiu 
diminished.  The  danger  in  the  first  instance  is  from  exhau^ti* 
and  careful  nui-sing  is  alx)vc  all  things  necessary,  so  that  pnit 
tion  may  be  a<l(M|uate  and  the  f«)od  adapted  to  the  stite  of  t 
digestion,  whicli  is  always  feeble.  The  disease  must  be  treati}-! 
c»ne  spont4nieously  cunible ;  not  by  withholding  remedies,  but 
using  tlH?m  in  strirt  subt)rdi nation  to  good  nui>5ing  and  rjin^fu 
adjusted  diet  and  regimen  (Warr,  Hood,  P£D1>IK,  L.vy<  f> 
W.  T.  CiAiUDNKU).  Active  sjK'cifics  for  delirium  tremens  app 
to  ]»e  f<Minded  on  the  idea  that  the  disease  is  one  nominally  of  li: 
mortility.  Hence  the  enormous  doses  of  ditjitaliH  (JoXKs)  ant] 
Cayrniie  jvpintr  (Kinxp:au);  but  iKjfore  resorting  to  the  use 
such  nnnerlies  as  di<jitalis,  it  will  at  lesust  be  judicious  practice 
adojit  such  moans  as  are  calculated  to  restore  the  powers  (»f  nati 
— namely,  nutrients  and  rest;  while  the  stimulus  of  such  a  sf 
as  Catfenne  ppppn\  given  in  the  soup,  on  the  atonic  HUnna 
will  have  a  favourable  influence  on  absoqition. 

In  some  cjlscs  j)urgjitive  remedies  are  indicated  from  the  fii 
"  These  cases  are  known  l)y  the  flushed,  bloated  appearance,  1 
very  foul  tongue,  the  "nunvkish,  j^eculiar  odour  of  the  breath,  I 
fetid  discharges  from  the  bowels,  and  the  history  of  a  rec< 
surfeit  of  eating  as  well  as  drinking"  (W.  T.  Gainlner,  Clinii 
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protracted  cases,  provided  the  qaaDtity  given  in  twenty-four 
hours  is  never  allowed  to  exceed  the  full  dose  which  would  be  con- 
sidered safe  for  a  healthy  person  of  the  age  and  sex  of  the  patient 
Where  it  appears  to  he  indicated  in  protracted  caaes^  it  ought 
to  be  pushed  as  rapidly  as  possible  for  two  or  three  doaes,  whOe 
its  eiSects  ai-e  carefully  watched.  Its  use  must  be  discontinued  for 
at  least  a  good  many  hours,  as  soon  as  a  full  maximum  amount 
of  3tsa  to  jii,  of  the  tincture  in  aU  has  been  reached,  or  even 
sooner  if  the  pupils  have  becarae  at  all  cmimdmuhly  conimcted 
during  its  use.  This  remedy  should  alwaya  be  given  in  the  fluid 
form,  othei-wiae  it  is  apt  to  accumulate  in  the  bowels,  owing  to 
the  weakened  state  of  the  digestion  j  and  a  laxative,  or  even  a 
purgative,  should  be  alternated  with  opium,  followed  by  a  bitter 
tonic,  w^hich  alwaye  operates  favoumbly  in  lingering  cases  of 
nervous  and  dyspeptic  exhaustion.  Narcotics  are  thus  only  safe 
in  iJeUrvuni  tremens  when  they  are  given  with  the  object  of 
aiding  and  seconding  the  natund  cure  of  the  disease,  employed  in 
iDoderate  doses,  and  given  only  at  the  later  stages,  Tlie  km^ic 
use  of  them,  as  heretofore  too  often  advocated  even  by  the  most 
eminent  physicians,  is  now  recognized  as  a  treatment  which 
merely  substituted  narcotiG  poisoning  for  alcoholism  or  delirium 
ertiens. 


LEAD  COLIC  OR  LEAD  TAISY—Cdica  Pktmum. 


Definition. — A  mHes  of  m&fhid  phenoramm  induced  by  the 
afjsorptioii  of  the  sails  of  had  mntained  in  solutio7i  in  drinking- 
waters^  or  in  various  foods  and  dri^iks^  or  cmiveyed  into  Hie 
system  through  the  integwments  of  those  ir/to  are  in  the  habit  of 
fmndling  the  soluble  salts  of  lead;  or  thmugh  the  pulmauartf 
TnucouB  membraThe  of  tltme  €a:posed  to  the  infiuenm  of  vap&wrs 
amtaining  lead. 

Pathology.— The  theoiy  of  this  disease  is,  that  the  lead  is 
absorbed,  and  mingling  with  the  blood,  producer  a  pecuHarly 
painful  affection  of  the  alimentaiy  canal  termed  coHe.  It  may 
also  affect  the  muscles  of  the  extremities,  producing  palsy  j  and 
finally  it  produces  ulceration  of  the  gums  and  alveolar  processes, 
accompanied  by  a  pectdiar  blue  line,  wdiich  was  first  pointed  out 
by  Dr.  Burton,  of  St*  Thomases  Hospital  Tliis  blue  line  is  seen 
along  the  free  margin  of  the  gums,  but  is  absent  whei-e  a  tooth  or 
stump  is  wanting. 
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The  fact  of  the  lead  being  absorbed  and  mingled  with  the  Uood 
is  demonstrated  by  the  circumstance  that  lead  has  been  obtained 
from  the  coats  of  the  stomach  of  a  dog  poisoned  by  lead,  even  u 
late  as  a  month  after  poisoning.  Again,  MM.  Duvergie  and 
Quibourt  have  detected  lead  in  the  brain  of  the  human  subject, 
and  Dr.  Budd  has  detected  it,  not  only  in  the  human  brain,  bot 
also  in  the  muscles.  Many  pathologists  are  inclined  to  believe 
that  the  blue  line  observed  in  the  gums  of  persons  poisoned  by 
lead  is  owing  to  the  presence  of  lead  in  some  peculiar  state  of 
combination,  as  with  some  of  the  constituents  of  the  tartar  of  the 
teeth  (T(^MEs) ;  and  from  the  observations  of  the  late  Dr.  George 
Wilson,  it  apjKJars  that  there  are  various  tissues  of  the  body  for 
which  lead  has  an  affinity,  and  that  it  is  more  apt  to  be  found  in 
some  organs  than  in  othera 

Tlie  stomach  and  copcum  of  a  pony  having  been  carefolly 
analyzed,  that  died  a  fortnight  after  being  removed  from  the 
sources  whence  lead  was  received  into  its  body  through  the 
ingcsta,  it  was  found  that,  while  the  contents  of  these  viscera  did 
not  contain  the  mctjil,  the  substance  of  their  tissues  yielded  it 
in  small  but  manifest  (|uantity.  In  a  mare  dying  under  similar 
conditions  tlie  following  organs  were  examined: — (1.)  A  part  of 
the  lungs;  (2.)  A  part  of  the  heart;  (3.)  A  part  of  the  larp* 
intestine  and  contents;  (4.)  A  part  of  the  stomach  an<l  duo<lenum; 
(5.)  The  spleen;  ((>.)  One  kidney;  (7.)  A  portion  of  the  liver 
The  spleen  yielded  the  most  abundant  and  most  deeply  coloured 
precipitiit<\s;  while  the  intestinal  canal  gave  the  faintest  indica- 
tions. Next  to  the  si)leen,  the  liver  yielded  most,  aflerwanls  tlje 
lungs,  then  the  kidney,  next  the  heart,  and  least  the  intestines. 

The  general  n?sult  of  these  analyses  went  to  show, — Fh^st,  That 
in  cjises  of  slow  poisoning  with  le^id,  the  metal  comes  to  K^ 
fliffused  throu;(h  the  entire  body,  and  exerts  its  poisonous  action, 
thou^rh  in  an  unequal  degree,  on  eveiy  organ;  and  Sewitd, 
That  lead  having  once  entered  the  body,  leaves  it  again  ven* 
slowly,  so  that  long  after  an  animal  has  ceased  to  receive  lead 
in  its  f(K)d  or  drink;  or  by  any  other  medium,  we  may  expect 
to  find  the  metal  in  its  tissues ;  and  the  restonvtion  to  health  k 
always  protnicted.  The  lead  passes  off  by  the  urine  sometimes 
'n  large  quantities,  but  verj^  slowly  (Parkes).  Fletcher  found  iii 
ihe  uriue  of  a»  nvwv  ^\th  lead  colic  no  less  than  4*8  grains  of 
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Mtit  Press,  1848) ;  and  Dr.  Parkes  records  a  case  in  which  the 
last  exposure  to  the  influence  of  lead  was  on  the  20th  December, 
1852,  and  lead  was  found  in  the  urine  before  treatment  com- 
menced on  the  16th  June,  1853,  and  the  blue  line  was  still 
pei-ceptible  l:>elow  the  edge  of  the  lower  gum. 

Colka  Pidtmum  rarely  causes  death.  De  Haen  opened  many 
persons  that  died  from  lead  poisoning,  and  found  in  all  a  constric- 
tion of  the  colon,  and  in  a  certain  number  a  similar  affection  of 
the  cceeum.  Merat  opened  seven  eases,  and  observ^ed  a  similar 
ftppea ranee,  Dubois  de  Rochfort  says  that  he  found  in  two  cases 
mtus*susception  of  the  intestines;  but  Andiiil  examined  five 
c^ses,  Louis  one  case,  and  Martin  another,  without  finding  any 
morbid  appearance. 

Mr  Hunter  had  an  opportunity  of  examining  the  state  of  the 
mtiscles  of  the  palsied  hand  and  arm  of  a  painter  who  died  of  a 
broken  thigh  in  St,  Georgo*s  Hospital,  and  found  them  all  of  a 
cream  colour,  being  probably  in  a  condition  of  fatty  degeneration. 
In  the  pamlysis  arising  from  the  poii^on  of  lead  the  tissues  of  the 
muscles  and  nerves  are  early  affected,  and  at  a  subsequent  jfrcriod 
the  nervous  centres  became  implicated.  The  muscles  seem  to  be 
first  aflTected,  and  through  them  the  nerves  participate  in  the 
contamination,  which  gradually  advances  to  the  nervous  centres 
in  the  severer  forms  of  the  disease.  This  is  shown  by  the  fact 
that  local  paralysis  always  precedes,  and  genenilly  for  some 
cx^nsiderable  time,  those  plienomena  which  indicate  disease  of 
the  ner\^ous  centres,  and  which  «how  that  contamination  of  the 
&jstem  has  l>een  groat.  Tlie  evidence  now  is  also  abundant 
which  proves  that  it  is  lead  existing  in  the  affected  tissues 
which  thus  contaminates  and  impairs  their  function.  The 
morbid  appearances  in  the  brain  and  spinal  cord  are  generally 
such  as  denote  imperfect  or  depraved  nutrition  of  tho,so  centres. 
The  brain  is  pale  and  soft,  and  its  convolution  wn^jted,  the  sulci 
l>etwt>en  them  wide,  and  sometimes  patches  of  white  softening  are 
to  be  seen  in  the  hemispheres j  and  this  seems  to  be  more  parti- 
cularly the  case  in  those  who  have  had  paroxysms  of  an  epileptic 
nature,  and  in  whose  brains  lead  has  been  detected  (Todd). 

The  introduction  of  lead  into  the  system  ha^  taken  place  in  a 

great  variety  of  ways.     In  France  the  pernicious  effects  were  wont 

to  occur  from  putting  a  lump  of  litharge  into  the  vin  g&lee,  to 

^ver  its  acidity  and  render  it  saleable;  and  from  tins  ha.'^nsi^ 
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been  practised  to  a  great  extent  by  the  Pictones,  or  iohatntaiiU  of 
Poictou,  the  disease  has  been  named  Colica  PicUnium.    In  tbe 
cider  counties  of  Great  Britain  this  disease  formerly  existed  to  a 
great  extent,  and  has  been  termed  Devonshire  colic,  or  Coltm 
DamnonienHia,      The  impregnation  of  cider  with  lead  in  tlui 
country  was  generally  the  effect  of  accident,  and  arose  from  th 
troughs  in  which  the  apples  were  crushed  liaving  the  diflferent 
pieces  of  stone  of  which  they  are  composed  clampcsd  together  witk 
iron  and  fixed  by  melted  lead.     In  some  districts  it  was  the  prM- 
tice  to  lino  the  entire  press  with  lead,  or  to  tip  them  with  tbit 
metaL      It  was  a  custom,  also,  almost   universal,  to  make  the 
upper  part  of  the  boiling  vessel  of  lead ;  while  some  growers,  ia 
managing  weak  ciders,   put  a  leaden    weight   in  the  cask  to 
sweeten  the  liquor.     From  these  and  perhaps  other  causes,  Sir 
George  Baker  found  the  cider  he  examined  to  contain  four  and  a 
half  gniius  of  Kuul  iii  eighteen  bottles,  or  a  quarter  of  a  grain  in 
each  bottle.     In  the  West  Indies  lead  poisoning  appears  to  havt 
been  j)roduced  by  using  leaden  worms  to  the  stills,  by  which  the 
rum  became  impregnated  with  this  metaL     Tliere  are  many  other 
minor    sources    of  poisoning    by  lead;    as   keeping    pickles  or 
preserves   in   ghized  earthen  vessels,   and  colouring   confections 
with  prei)arations  of  lead.     The  still  and  other  machinery  used 
in  the  distiHation  of  fermented  liquors  being  now  constructed  of 
metals  so  combined  as  not  to  be  acted  upon  by  acid  fruits  or 
sugar,  disejuses  from  the  action  of  lead  are  no  longer  ro  common  as 
they  were  wont  to  be,  but  are  confined  principally  to  labourers  in 
the  lead  manufactories  and  to  jmiuters.     The  use  of  paint  where 
lead  exists  is  the  most  common  source  of  its  al>sor|>tion  in  this 
country;   and   hence  house  painters  are  those    most  frequently 
afieited.     Tiie  paint  ciilled  "flatting"  (or  that  which,  being  mixed 
with  a  large  amount  of  turpentine  so  as  to  give  a  jkU,  dead,  or 
nott-ylisleniiifj  suiiace),  is  the  most  injurious  to  the   workman. 
The  t\n{)entinu,  readily  passing  off  by  evaporation,  carries  with 
it   a   small  supj)ly  of  lead,  which   is   constantly  and   gradually 
inhaled,  or  it  is  left  on  the  skin  to  bo  absorbed,  or  mixing  ^ith 
siiliva,  it  gets  into  the  stomach.     By  one  or  all  of  these  ways  the 
system   becomes   affected,   first   through   the    circulation   of  the 
blood,  and  subsequently  by  the  ccmstituent  tissues  of  the  oigan 
combining,  in  some  form  or  other,  with  lead,  which  is  thus  depo- 
sited m  \\\vi\\\. 
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All  ages,  both  sexes,  and  all  classes  are  liable  to  tlie  potsooous 
action  of  thia  metal;  but  the  workers  in  lead  have  been  at  all 
time^  the  gi^eateist  sutfereiu  Women  in  thin  country  oflen  suffer 
from  lead  colic,  but  it  is  rare  to  find  thera  paralytic;  men  suffer 
both  from  the  colic  and  the  chamcteriijtic  palsy. 

Symptoms* — The  quantity  of  lead  necessary  to  produce  ita 
specific  results,  or  the  time  it  takes  to  accumulate  in  the  system 
when  introduced,  is  not  determined,  and  both  the  dose  and  the 
tinie  vanes  greatly  in  different  individuals  Sometimes  all  its 
most  peraicious  effects  are  produced  by  one  dose  taken  by  the 
mouth  J  and  then  agiiin,  if  introduced  by  the  skin,  months, 
and  even  years,  may  elai:>se  befoi^  the  system  is  laid  under  ita 
influenca  As  a  general  rule,  however,  a  much  smaller  dose  will 
produce  colic  than  is  necessary  to  produce  palsy. 

A\Tien  the  dose  is  of  such  intensity  as  to  produce  colica  pic- 
i07ium,  the  symptoms  do  not  differ,  except  in  being  of  greater 
intensity,  &om  those  which  mark  ordinary  colia  There  is  the 
same  dragging  and  twisting  pain,  and  the  same  relief  by  pres- 
fiure;  the  same  absence  of  fever;  the  same  unhurried  pulse;  the 
same  constipation,  only  more  obstinate;  and,  in  the  worst  cases, 
the  same  vomiting.  Andi-al,  who  treated  upwards  of  500  cases  at 
La  Charite  in  the  course  of  eight  years,  says  it  is  not  strictly  true 
that  the  f>ain  in  lead  colic  is  always  diminished  on  pressure;  for 
in  the  greater  number  of  cases  pressure  neither  augments  nor 
diminishes  the  pain,  while  in  some  cases  the  sufferings  of  the 
patient  are  increased  by  it.  He  also  says  it  is  as  common  to  find 
the  abdomen  disttmded  with  gas  as  to  find  it  drawn  in,  and  the 
redtis  muscle  strongly  contracted  on  both  sides.  The  symptoms 
peculiar  to  this  form  of  colic  are,  occasionally  an  attack  of 
epilepsy,  and  an  ulcerated  state  of  the  month,  accompanied  by 
a  blue  line  on  the  dental  edge  of  the  gum — a  discovery  which 
the  proftisftion  owes  to  the  careful  observation  of  Dn  Burton, 

The  duration  of  the  constipation  which  attends  colica  pw^ 
fjomuvi  is  very  various.  Tliree  or  four  days  may  elapse  before  a 
stool  is  procured,  and  when  the  case  is  early  submitted  to  medical 
treatment,  seldom  more  than  a  few  hours;  but  fifteen  days  have 
been  known  to  elapse  without  a  stool  As  soon  as  the  bowels  act, 
the  great  severity  of  the  disease  is  mitigated;  every  symptom  is 
gradually  relieved,  and  the  disease  generally  terminates  within  a 
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But  when  palsy  is  the  result  of  the  ab8oq)tion  of  lead,  a  piinSj 
state  of  the  aims  often  precedes  it,  as  well  as  repeated  attufat 
the  characteristic  cdic.  The  nerves  of  the  foreann  and  bu 
become  first  affected,  and  the  affection  is  in  general  limited  to  tl 
upper  extremities,  the  extensor  muscles  of  the  hands  and  fioge 
l»ecoming  pandyzed,  so  that  when  the  arms  are  stretched  « 
the  hands  hang  down  by  their  own  weight,  causing  what  i 
patients  tenn  '* irrid-dwp**  The  disease  may  be  sometimes sei 
limited  to  one  finger.  More  commonly,  however,  it  affects  t 
whole  arm,  and  sometimes  so  completely  that  the  i>atient  c 
execute  no  movement  with  it,  and  when  lifted  up  it  falls  like 
inert  mass.  Sometimes  the  extensor  muscles  of  the  limh  \ 
alone  aftoctod,  and  in  this  case  the  hand  is  often  strongly  doi 
by  the  iK)werruI  and  unresiste<l  action  of  the  flexors.  When  I 
casr  continues  for  a  few  weeks,  the  |)osterior  .surCice  of  thefb 
arms  (wher*;  tlie  t-xtensor  muscles  are  situated)  is  rendered]  <{n 
concave,  fn»m  atro|»liy  and  consefiuent  shrinking  of  the  musd 
The  arm  Insi-s  its  phimpness,  and  even  the  intei-ossc*ous  membn 
may  U'  folt.  Thr*  mnsrles  of  the  ludl  of  the  thumb  are  al:£oii 
similarly  wasti^l  state.  In  geneml  both  arms  are  palsie<l,  buti 
equally  so,  one  being  slightly  more  affect<.'d  than  the  other.  Si 
jK>sing  Ijoth  sets  of  muscles  to  be  equally  |ialsied,  the  jatii 
usually  n»covei*s  the  use  of  ihiijfejrors  lx»forc  that  of  the  ejdf.ffijfi 
so  that  he  can  eany  a  weight  hanging  in  his  hand  before  hei 
shave  hims<»If  lliis  i-estf)mtion  of  the  lost  p«>\ver  is  usni 
aeeompanicfl  l>y  nn)re  or  less  pain.  The  duration  of  the  \a 
under  any  treatment  is  always  long,  an<l  oftiMi  lusts  many  mom 
and  in  some  eases  yeais.  Both  colic  and  palsy  may  occur 
indefinite  number  of  times.  When  epilepsy  is  jiroduced,  the 
does  not  dilflr  from  epileps}-  due  to  other  causes. 

Diagnosis. — The  colic  <»f  lead  poisoning  can  only  Ix?  distinguLsl 
from  onlinary  colic  by  the  histoiy  of  the  ease,  and  by  the  I 
line  on  the  dcnt.d  edge  of  the  gums,  but  which  is  pii^sent  o 
where  the  teeth  or  their  stumps  are  in  the  alveoli,  and  cea 
wheiv  a  tooth  is  wmi)letely  wanting. 

The  palsy  is  to  Ife  <listingui^hed  fix>m  cerebral  paraplegia  by  i 
history  <»f  the  case,  by  the  integrity  of  the  intellect,  and  by  i 
blue  line  on  the  gum.  A  most  important  means  of  diagnosis 
l)aralytie  affections  is  the  electric  current  projMjrly  administer 
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pani  lysis  from  leail,  as  Dr.  AltUaus  clearly  shows,  and  often  it  is 
etitirely  lost  Such  is  the  case,  not  only  wlien  the  muscles  are 
atrophied,  but  when  the  bulk  of  the  muscles  is  only  dightly 
diminislicd;  and  even  tifter  the  voluntaiy  movements  have  re- 
gained their  former  power,  the  excitability  of  the  muscles  to 
the  electi'ic  current  still  remains  impaired.  The  relation  of  the 
muscles  to  the  stimulus  of  Faradisiitlon  helps  in  doubtful  cases 
to  establish  the  diiignosis^  aa  the  jexcitability  of  the  muscles  is 
always  either  lost  or  diminished  in  lead  palsy,  whili^t  it  i» 
normal  in  spontaneous  ^mralysis,  Tliere/ore,  when  the  muscles 
of  a  paralyiw  limb  mwve  well  under  the  influence  of  the  elecirie 
cftrreni.im  vxay  fairly  mnclude  tliat  there  is  no  lead  in  ike  sydem 
(Althaus,  On  Parali/sis,  A^euiulgta,  itc,  p,  72). 

Ptognosifl— The  termination  of  lead  colic,  except  where  the 
dose  has  been  in  such  excess  as  to  produce  death  in  a  f^^w  hours, 
is  always  favourable  j  and  those  cases  which  prove  fatal  are 
generally  such  as  have  been  exposed  to  the  cumulative  influence 
of  lead  for  a  long  tiinOj  and  who  have  been  intempurate. 

The  palsy  does  not  appear  greatly  to  affect  the  health  of 
the  patient;  but  in  some  cases  it  has  Idtheiio  not  been  cured 
or  relieved.  In  general,  however,  the  imtient  recovers,  although 
perhaps  not  completely.  Drs.  Garrud  and  J.  W.  Begbie  have 
satisfjictorily  demonstnited  that  lead  poisoning  of  the  system 
exerts  a  remarkable  influence  as  a  predisposing  cause  of  goutj 
and  my  friend  Dr  W.  England,  of  Winchester,  as  the  result  of 
bis  experience,  spontaneously  volunteered  to  me  a  similar  remark, 
Inreterate  forms  of  dyspepsia  may  be  traced  in  many  cases  to 
the  influence  of  salts  of  lead  in  the  drinking*water,  its  perni- 
cious induence  expressing  itself  dificrently  in  different  con- 
fetitutions,  although  never  amounting  either  to  colic  or  iA} 
p;iralysis. 

Treatmetit — The  treatment  of  colica  pialonum  is  exti-emcly 
simple,  Tiie  objects  to  be  obtained  arc  to  procure  stools,  a  copious 
dischaige  of  urine,  and  persjiiration,  with  a  view  of  eliminating 
the  poison  from  the  body  To  allay  pain  is  also  an  urgent 
necessity  For  these  purposes  five  grains  of  calumel,  fifteen 
grains  of  jalap,  and  one  grain  of  opium  should  be  administered 
as  soon  as  the  patient  is  seen ;  and  at  the  end  of  two  hours  about 
tw*o  ounces  of  campfioT  mixlurej  combined  with  a  drafJim  of 
Bulphale  of  inagneala,  and  twenty  minima  of  tincture  of  hymaj- 
aniUB  may  be  given  every  two  or  every  four  houra^  till  th© 
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bowels  am  freely  evacuated,  when  relief  more  or  less  compk 
obtained.     Tho  mixture  should  be  continued  at  proper  mt 
for  three,  four,  or  five  days,  whea  the  patient,  though 
weakened,  has  In  general  recovered 

In  a  few  c^mes,  however,  the  pain  continues,  and  with 
aiderable  severity,  after  the  bowels  have  been  freely  evacuate^l 
The  practice  in  these  instances  is  to  apply  a  blister  to  the  cpigas^ 
triura,  and  to  keep  tlie  blister  open  for  a  few  hours;  &nd 
additional  applieation  will  generally  complete  the  cure. 

The  patient  is  also  much  relieved  if  placed  in  a  warm  kitb 
at  the  same  time  directed  to  inject  repeated  eneniata  of  hot 
that  Btools  may  be  readily  obtained.     In  the  absence  of  the 
bath,  a  large  lintseed  or  mustard  poultice  should  be  applied  i 
the  abdomen. 

With  respect  to  the  cure  of  lead  palsy,  an  endless  varie 
treatment,  both  local  tmd  general,  has  been  tried,  but  wii 
little  positive  result  that,  when  the  patient  has  recovered,  i 
been  doubtful  whether  it  has  been  owing  to  the  great  leu 
time  that  has  elap.^d,  or  to  the  medicines  he  has  been 
It  has  been  believed  that  sulphur  has  the  power  of  neutndi^iaj 
the  effects  of  lead  by  forming  some  innocuous  compound  with  i^ 
It  is  not  known,  however,  whether  any  such  compound  h 
formed,  but  a  remedy  of  a  very  useful  kind  exists  iti  the  foi 
a  mdpkur  bath  (Todd).  The  ingredients  of  this  bath  coi] 
from  hvo  to  /bwr  ounces  of  the  suljJturei  of  jjoiiimium, 
with  from  twenty  to  thirty  gidlons  of  water.  The  ergot 
(secale  cornuUu'in)  has  been  said  to  produce  a  consid^ 
increase  in  the  power  of  the  flexor  muscles  of  the  ai-m  in  al 
fortnight,  and  the  improvement  gi-adually  extends  ti)  the  Hi 
till  at  the  end  of  about  three  months  the  patient  has 
This  may  have  been  the  natural  result  of  elimination  i>f  the ' 
The  ex|>eriments  of  Oi^fila  long  ago  ^en^iel^*d  it  (jmlmble 
lead  is  removed  from  the  body  by  the  kidneys;  imd  t^^ 
potasmum  promotes  the  elimination  of  lead  in  this  way.  IIS 
be  used  with  advantage  combined  or  not  with  the  ciiTtile  €/\ 
the  use  of  iron,  in  some  form  or  other,  having  been  foB 
benefit  in  cases  of  palsy  from  lead  contamination.  Dr 
has  chemienlly  proved  that  lead  can  be  made  to  pass  off 
urine,  by  the  action  of  ioduls  of  potassium,  in  the  saino  ' 
mercury  is  known  to  be  eliminated 

The  principle  upon  which  the  iodide  of  i>otammm  icti 
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fcm  pointed  out  in  a  raoBt  interesting  manner  hy  Melsens.  He 
BBBiunes  that  tlie  lead  is  in  actual  union  with  the  aflected  tissues, 
being  retained  among  them  as  an  inmluble  compound.  Tlio 
iodide  of  poiasaium,  ^diev  its  absorption  into  the  blood,  combineii 
with  the  lead,  and  forms  with  it  a  new  and  soluble  salt.  The 
pQison  is  thus  liberated  from  its  union  with  the  injured  part, 
dissolved  out  from  the  damaged  fibre,  and  once  more  act  afloat  in 
the  circulatjon.  Thus  the  poison  and  the  remedy  are  east  out 
together  by  the  urine  (Melsens,  William  Budd).  It  is  nece^ssary, 
however,  to  notice  the  dangerous  phenomena  which  may  at  first 
supervene  on  the  administration  of  wdide  of  pofasslmn  in  cases 
of  load  poisoning;  and  gieat  caution  is  necessary  in  the  employ- 
ment of  this  remedy  in  man  for  the  first  few  days.  At  the 
moment  when  the  metallic  compounds  fixed  in  the  body  become 
dissolved  or  transformed,  the  phenomena  of  a^iute  poisoning  may 
occur»  caused  by  their  libemtion.  So  much  is  this  the  case  that 
the  treatment  may  be  supposed  to  be  at  first  hnrtful  rather  than 
beneficial.  The  patient  should  have  beside  him  a  graduated 
solution  of  the  iodide  of  potassium;  and  should  begin  with  a 
small  dose  (fifteen  gmius  during  the  twenty-four  hours),  and 
afterwards   increase  or  diminish  it  according  to  his   pains  and 

insationa  (Melsens). 

Galvanism,  in  the  form  of  Faradisation,  ought  to  be  used  as  a 
Dcai  stimulant  to  the  nerves,  with  the  precaution  that  its  applica- 
tion  is  not  to  be  continued  too  long  each  time.  Ten  or  fifteen 
minutes,  at  three  different  periods  of  the  day,  or  of  every  second 
day,  and  persevered  in  for  not  less  than  four  weeks,  will  be  found 
of  great  service  (Todd,  Althaus).  The  beneficial  influence  will 
follow,  although,  in  the  commencenaent  of  the  treatment,  even  a 
current  of  very  high  tension  does  not  cause  any  movement 
whatever  in  the  paralyzed  muscles.  In  such  cases  the  beneficial 
influence  seems  attributable  to  the  restoration  of  mobility  to  the 
molecules  of  nerve  and  muscle  by  an  induced  current,  and  which 
is  Bccessary  to  enable  them  to  be  physiologically  active.  Severe 
shocks,  especially  in  the  commencement  of  the  treatment,  should 
therefore  be  carefully  avoided^  as  by  such  the  weakened  excita* 
biiity  of  nei-x'e  and  muscle  may  be  reduced,  in  place  of  being 
fostered  and  developed  (Ajuthaus,  L  c.»  p.  112  and  119),  It  would 
be  rational,  however,  to  defer  the  application  of  galvanism  till 
ttie  lead  has  been  completely  eliminated. 
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IJRONCHOCELE  or  GOITKE—Brtmchocth. 

DeflnitioxL — A  t^pt^ciiie  affection  oftlte  thy^xnd  gland,  infhctih^ 
the  i^rrHiafeM  use  of  ituUr  v:hich  has  percolate  thfovgh  iwf- 
iiesian  limestone  rocks  or  stixita,  and  containing  ike  soluhU  «ifit 
of  lime  in  solution. 

Pathology  and  Morbid  Anatomy. — ^Tlie  characters  of  the  swellioc 
<»f  tlio  tliyn)iil  gljuid,  a.s.sociatod  with  this  morbid  state,  appevtij 
Ik>  (litfcrcMit  at  different  stages  of  its  existence.  At  first  tk 
tumor  is  soft,  Imt  it  gradually  acc][uires  a  fimi  and  even  acaitih- 
ginous  consistence*.  In  the  soft  condition  the  cell-elements  of  the 
gland  seem  to  secrete  a  fluid  of  a  thick,  ropy,  viscid,  gelaiinrw 
appearance ;  but  when  the  consistence  increases,  the  hyi)ertrL»plij 
of  the  ct^ll -elements  is  generally  more  obvious  than  tlie  fluk 
secnftinii,  its  blood-vessels  seem  increjused  in  size  and  number  aivi 
ultimately  cysts  become  developed,  in  which  the  glain'  tluij 
alMJunds.  In  the  m(»re  a<lvanced  cases,  osseous,  or  at  kbi 
cjdoarecms  deposits  occur,  and  occasionally  the  whole  or^  i 
tn\nsf«irmed  into  an  osseous-like  capsule,  filled  with  matter  o 
various  kincls,  which  has  Ixjcn  likened  to  jelly,  suet,  and  honej 
Sometimes  the  gland  preserves  its  original  hdmlated  fonn,  it 
relative  ])rojx»rtions  being  maintained;  at  other  times  therc  isn 
distinction  of  j);ii-ts  or  lobules.  Tlie  right  lobe  is  more  ufei 
enlarged  than  the  htl  (Amhert,  Rickwood,  Grkenhow).  SJi 
aggregjitions  of  ealcaivous  particles  have  \yocn  found  in  th 
goitixms  gland  (C'kkly).  Tlie  tumor,  originally  of  a  simpi 
nature,  is  liable  to  enlargement  of  its  arteries,  to  exjMinsio 
of  its  cells,  or  the  formation  of  cysts  on  its  surface  and  m  t 
inti'rior,  or  to  inflammation  and  ulceration  of  its  comj»onei 
tissues.  Such  ulceniti(^n  is  aj)t  to  assume  a  malignant  scirrliu 
like  appeamnee. 

Tlio,  pivvalenee  of  the  disease  is  limited  to  certain  districts 
l>ocuIiar  geological  formation;  and  wherever  it  prevails,  popul; 
opinion  has  always  reganled  the  waiter  used  for  drinking  as  beir 
in  si)me  way  connected  with  its  cause.  Alike  in  England  and  i 
()u<le,  whei-cj  goitre  prevails,  the  people  are  convinced  that  wat 
in  souKi  way  is  the  cause  of  goitre.  It  was  at  one  time  Ivlieve 
that  »noir-ifxitor  from  the  summits  of  lofty  mountains  contaim 
the    j»oisonous    material    which    established    goitre    among  tl 
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of  Switzerknd  drink  sDow-water,  or  the  water  of  the  gkciers; 
but  gQitre  abounds  in  BOme  of  the  valleys  only;  and  in  GreetJaad 
und  Lapland,  where  anow-water  k  commonly  nsed,  goitre  is  un- 
known. Again,  the  di&easo  exists  in  countries  in  which  snow  is 
never  seen,  as  in  Sumatm;  and  in  places  where  snow  never  lies 
sufficiently  long  to  be  used  as  a  drink,  as  in  Derbyshire.  It  pre- 
vails in  places  where  pump-vjaieT,  rather  than  surface-ivater^  is 
used  Still,  the  evidence  is  very  conclusive  which  points  to  some- 
thing specific  in  the  quality  of  the  water  as  tending  t<3  the 
development  of  goitre.  At  Nottingham,  in  England,  where  this 
disease  prevails^  the  common  people  refer  it  to  the  haniness  of 
the  water — %e,,  to  its  inijiregnation  with  calcareous  salts,  sulphate 
or  carhanide  of  lime;  and  it  ha;*  even  been  afErmed  that  the 
presence  of  magnesian  limestone  always  implies  the  endemic 
cx>-exbtence  of  the  disease  (Inglis).  In  Captain  Franklins 
expedition  to  the  polar  sea^  goitre  was  found  to  be  very  pre- 
valent at  Edmonton,  where  the  soil  is  calcareous^  and  contains 
numerous  fragments  of  mugncsian  limeato^ie.  The  disorder 
attacks  those  only  who  drink  from  the  imiter  of  tlie  river  (the 
Saekateliawan).  In  its  worst  form  it  is  confined  almost  entirely 
to  tlie  half-bred  women  and  children  who  make  use  of  the  nver- 
water.  The  men,  who  are  often  from  home  journej'ing  through 
the  valleys,  drink  the  melted  snow,  and  are  less  affected;  and, 
should  incipient  symptoms  of  the  disease  come  on  in  winter, 
when  they  live  at  home  and  use  the  water  of  the  rivers  the 
annual  summer  voyage  to  the  sea-coast  generally  eflects  a  cure. 
The  natives  who  use  SThOW-water  only,  and  drink  fi-om  the 
rivulets  which  flow  through  the  plains  in  summer,  are  exempt 
from  the  disease;  but  the  residence  of  a  single  year  at  Edmonton, 
if  the  river-water  of  the  Saskatchawan  is  used,  is  sufficient  to 
render  a  whole  family  tlie  sulyecis  of  goitre  (Richajidson).  The 
disease  has  been  known  to  occur,  and  to  affect  a  family  in  a  veiy 
short  time,  who,  being  free  from  the  disease  while  using  the 
eurface-'WcUerj  had  a  well  dug,  and  obtained  their  water  by  tap- 
ping a  limestone  rock;  and  after  drinking  from  this  well  for  a 
short  time  the  disease  appeared  among  them*  There  are  some 
waters  in  a  goitrous  district  in  Switzerland,  issuing  from  the 
hollows  of  certain  rocks,  and  trickling  along  crevices  in  the 
mountains,  the  drinking  of  which  will  produce  ffoitre,  or 
augment  goitrous  swellings,   in  eight  or   ten  days,  while  the 
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inhabitants  who  avoid  these  waters  are  free  from  the  Hmm 
(Bally,  Watson).  Dr.  Coindet,  of  Geneva,  states  that  the  m 
of  the  hard  pump-water  in  the  lower  streets  of  that  town  brinp 
on  goitre  very  speedily;  and  at  Cluses,  on  the  Ame,  numerooi 
cretins  and  goitrous  persons  are  seen  in  the  streets;  while lofij 
clifis  of  mountain  limestone  tower  over  the  town;  and  throagii 
the  crevices  of  these  cliffs  copious  streams  of  water  flow.  In 
Yorkshire,  Der>)yshire,  Nottingham,  Hants,  and  Sussex,  in  Eng- 
land, where  the  disease  prevails,  there  is  a  ridge  of  magnesbi 
limestone  running  from  north  to  south  through  the  centre  of  the 
district.  All  along  that  line  goitre  prevails  to  its  greatest  extent; 
and,  diverging  to  either  side,  the  disease  is  found  to  diminiak 
(Inglis,  Treatise  on  English  Bronchoc^le),  The  disease  has  been 
found  to  prevail  in  one  great  section  of  the  province  of  KemaoD, 
in  India,  soutli  of  the  Himalayan  mountains,  and  to  he  almost 
entirely  ahsent  from  another  section  of  that  districl  Both  of 
them  agree  in  their  external  aspect,  altitude,  and  climatologj', 
but  differ  so  remarkably  in  their  geological  formation  that  an 
examination  of  the  rocks  of  the  district,  into  the  very  viUageR 
where  the  disease  abounded,  or  did  not  abound,  enabled  one  to 
predict  whether  the  inhabitants  were  affected  with  goitre  or  not 
No  instance  occurred,  in  a  district  extending  over  1,000  square 
miles,  in  which  goitre  prevailed  to  any  extent  where  the  ^^lIageR 
were  not  situated  on  or  close  to  limestone  rocks  (M*ClellaM)). 
Dr.  M'ClelIan<l  visited  126  villages,  scattered  promiscuously  over 
an  area  of  upwards  of  1,000  miles.  The  following  are  the  results 
he  oV)tained: — 

1.  Five  of  those  villages  were  built  upon  hornblende  and  mica 
slate,  or  on  siliceous  sandstone,  or  on  green  sandstone.  They 
contained  290  inhabitants,  not  one  of  whom  was  a  cretin,  or  was 
affected  with  goityy^. 

2.  Seventy-one  of  the  villages  in  the  same  district  were  built 
upon  clay-slate.  These  contained  3,957  inhabitants;  and  among 
tliem  there  were  twenty-two  persons  with  goitre,  or  ofie  in  two 
hundred  of  the  population.     There  was  not  a  single  cretin. 

3.  Thirty-five  of  the  villages,  having  a  population  of  1,160,  wow 
built  upon  Alpine  limestone;  and  in  them  890  persons,  or  more 
than  one-ihird  of  the  inhabitants,  had  goitre,  while  thirty-four  of 
them  were  cretins,  or  about,  one  ^rson  in  every  thirty-five. 
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and  in  all  that  district  of  Oade  which  stretches  towards  Nepaul 
and  the  Gonickpore  district  beyond  the  Gogra.  In  the  jungles  of 
the  Teiuiej  at  tlie  base  of  the  Nepaul  hLLls,  the  disea^sc  ia  verjr 
frequent;  and  in  Nepanl  itself,  among  the  inhabit^tnts  of  the 
Cis  and  Tmns-Himalayan  ii^gions,  it  ia  constantly  met  witli 
(Bramlet-  GreenhoW;  Indian  Ajinah  for  1857  and  1859). 
Ail  along  the  line  of  the  Temie,  on  to  Goruckporo,  goitre  is  so 
prevalent  that  one  in  ten  persons  is  afflicted  with  the  horrible 
diHfignrement.  The  kingdom  of  Onde  is  geologically  made  up 
of  the  dilu^nal  detritus  of  tlie  Himalayan  chain,  which  abounrjg  in 
limeBtone,  and  the  soil  of  the  district  contains  abundance  of  lime, 
which  is  taken  up  by  the  watei-s  that  percolate  through  it  from 
the  rivers  and  from  the  mins  and  floods.  The  lirae  thus  taken 
up  and  held  in  solution  with  carbonic  acid  gas  is  frequently  found 
deposited  round  nuclear  fragments  of  flint?*  or  stones,  and  ia  then 
known  by  the  name  of  "Kunker;"  so  that  wherever  "  Kunker" 
al>ounds,  there  soluble  salts  of  lime,  silica,  alumina,  anrl  some- 
times magnesia  and  protoxide  of  iron,  will  be  found  (Sleeman, 
O'Shauchnessy,  Greekhow), 

There  is  a  remarkable  circumstance  connected  with  the  preva- 
lence of  goitre  in  Oude,  which  is,  that  it  affects  annuals  as  well  as 
man.  At  Hissawpore,  a  village  about  twelve  miles  distant  from 
8errora,  on  the  Surjoo  river,  dogs  and  other  animals  are  aflfected 
with  it  (Greenhow),  Mr,  Bramley  noticed  the  same  curious  fact 
in  Nepaul^  for  **on  one  occasion  a  goat  brought  forth  a  kid  with 
a  goitre  as  large  as  its  head.  Fupjjies  of  a  month  old,  bi*ed  from 
English  dogs,  are  very  frequently  affected  by  it,  as  are  also  lamlKS." 

A  curious  outbreak  of  acute  goitre  occurred  in  1860  in  the 
garrison  of  Brian^on  (Hautes  Alpes).  The  mean  strength  of  the 
garrispn  during  the  year  was  forty -eight  officers  and  954  men; 
and  from  ttiis  force  fifty-three  cases  of  acute  goitre  (fifty-one 
soldiers  and  two  enfanis  de  trmipe)  were  admitted  in  the  year, 
and  in  the  first  three  months  of  18G1.  One  c^se  occurred  in 
as  short  a  time  as  eight  days  after  arrival  at  Brian^on,  and  one 
after  sta^een  months'  stay;  but  the  majority  (thirty-nine)  occun-ed 
after  from  eight  to  eleven  months*  sojourn*  The  rapidity  of 
growth  of  the  gland  was  remarkable.  In  some  veiy  predisposed 
subjects  eight  days  sufficed  to  show  a  largo  increase;  and  the 
form  of  the  tumor  was  most  frequently  bilateral.  The  sanguino- 
lymphatic  temperaments  and  robust  constitutions  wcTe  ihm^  Tafi^ 
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ftttiicke<l.  There  was  no  ohvious  hereditary  tendenc}';  h 
scvcnil  of  the  men  name  from  deitartmcnts  where  goitre  in  mo 
or  less  prevalent.  Tlic  men  who  came  from  maritime  pLices,  u 
who  were  jJaced  at  Brian^on  under  quite  unusual  conditio 
(4,285  feet  aljove  the  sea-level),  suffered  most.  M.  Collin,  w 
reconls  the  outbivak,  does  not  saj'  a  word  about  the  eomijositi 
of  the  wat<?r;  hut  the  position  of  Brian$on  renders  it  higl 
proljiihle  that  the  water  of  the  place  Ls  charged  with  lime  a 
inarrnesian  salts  fParkes  in  Anny  Mtd,  Dejxiii tueut  Sanila 
Ri'pitrt  f..r  18(]0,  p.  .SS5). 

Tlie  (lisi^ase  is  known  to  prevail  at  the  base  of  lofty  mounts 
in  many  jwu-ts  of  tlu?  «^lobe.  It  is  endemic  at  the  foot  of  the  Al 
where  it  is  frequently  associated  with  ci*etinism — a  sort  uf  idia 
ass()dat(Ml  with  atrojihy  of  the  brain  an<l  deft)rmity  of  the  Ixy 
It  is  also  end(Mni(*  at  the  foot  of  the  A])ennines.  It  is  comni 
in  Derbyshin',  wh<Te  it  is  willed  the  *' Derbyshire  Neck."  It 
met  with  in  some  Ihit  situations  in  Norfolk;  and  in  one  villa 
ab«ait  live  mih's  from  Cambrid>;e  it  is  exti-enioly  common  (\Vj 
son).  In  South  America  goitre  is  met  with  both  in  the  u]»i 
and  in  the  h)wrr  coui-se  of  the  Magdalen  river,  and  in  the  f 
high  ciMnitry  of  HogoUi,  6,()()<)  tWt  above  the  level  of  the  str« 
(HrMnnM)T).  It  is  also  common  at  the  base  of  the  So« 
Amen'i'jin  Andes.  In  North  America  many  cases  occur  in  t 
vicinity  <»f  the  Blue  Hidge,  in  Virginia.  It  is  pi-evalent  in  i 
m<»untain<)us  regions  of  Peniisylvania,  New  York,  New  Ham 
shire,  and  Vermont  (DrxoLisoN).  In  India  it  prevails  in  Ou< 
and  along  the  line  of  th(5  Himalayan  range.  It  seems  to  be  mr 
common  in  females  than  in  males,  and  is  nii-ely  seen  before  t 
age  t)f  pul^erty;  but  in  districts  where  the  Jisea.se  abounds,  it 
on  i-ecord  that  children  are  sometimes  bom  goitrous  of  gi>itrai 
jiarents  ((iODkllk,  Watson).  The  evidence  of  hereditiity  tnm 
mission,  in  the  strict  sense  of  the  term,  appears  to  be  doubtfii 
but  predisj)osition  may  exist  in  some,  rather  than  in  otliens,  to  tl 
<levelopment  of  the  disease. 

CretiniBm. — "llie  condition  of  idiocy  named  cretinisin,  and  assn 

ciaterl  with  goitixj  in  many  districts,  is  of  great  interest;  but  th 

i^elations  of  the  two  are  not  yet  clearly  understood     The  idioc; 

f  crdiiilsm  is  associated  with  deformity  and  im[)erfection  of  tbi 

)duy  oTg^TVH,  W\vi  \svvC\w^  \\\  \!V5\TsxftR.w  -^viK  other  \)arts,  [lartici 
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Blind*  varies,  from  mere  olitusenoss  of  thoiiglit  and  purpose  to  the 
most  complete  obliteration  of  all  Intri^lHgeiice,  Dr  Guggenbuhlp 
of  Zurich,  was  the  first  to  recognize  the  fact  that  the  mental  statfi 
of  ereiiii^  could  be  improved  by  improviDg  the  growth  and  oon- 
ditinn  of  tlie  body.  In  1842  he  succeeded  in  buying  the  mountain 
of  Abcndberg,  which  encloses  the  plain  of  Interlaken,  and  there  he 
established  an  hospital  for  these  unfortunate  children.  There  the 
^  infant  cretins,  removed  from  the  low,  close  valleys  (in  which  the 
malady  too  often  finds  the  circuniE5tance^  moat  congenial  for  its 
development),  are  fed  and  trained  in  **  the  free,  dry,  cool,  and 
"bracing  ait  of  the  open  l>ut  sheltered  and  sunny  slopes  of  the 
Abendberg,  With  but  few  eXQeipiions,  ci^etiiw  are  goitrous;  and 
it  has  been  siiid  that  when  both  parents  are  goitrous  for  two 
generations  in  succession,  the  offspring,  being  the  third  generation, 
arc  sure  to  be  cretins  (Watson).  The  cretin  is  found  chiefly  in 
the  valleys  of  the  Pjrrenees  and  the  Alps,  in  the  mountains  of 
Syria,  in  the  hilly  parts  of  China,  and  in  the  Himalayan  regions ; 
but  the  disease  is  not  confined  to  the  lower  valleys  of  Switzerland,  . 
or  to  those  other  mountain  districts  of  the  Old  and  New  World 
which  resemble  it  in  physical  confonnation.  All  over  Europe 
the  ^"ictinis  of  this  disejtse  may  be  seen;  and  Virehow  found,  in 
his  official  inquiry  into  this  auhjectj  that  no  less  than  13S  decided 
cases  were  living  in  the  villages  of  Lower  Fmnconia;  and  in 
Germany,  Sweden,  Norway,  England,  and  even  in  London,  isolated 
cases  of  {rrdinimi  are  to  be  met  with,  Tlie  stature  of  the  vreiin 
is  diminutive;  his  head  is  of  great  size,  but  flattened  at  the  top, 
and  spread  out  lateitdly;  while  the  countenance  is  vacant  and 
void  of  intelligence.  Tlie  nose  is  flat,  the  lii)a  are  thick,  and  the 
tongue  is  large.  The  skin  is  dark -coloured,  coarse,  and  rough. 
The  abdomen  is  sunken  and  pendulous;  the  legs  m^  short  and 
curved* 

Virehow  s  dissections  of  the  heads  of  cmthiB  has  led  him  to 
conclude  that  the  primary  abnormality  of  the  brain  commences 
with  the  growth  of  the  bones  of  the  htsw  cranU,  and  especially 
witli  the  sphenoid  and  the  adjoining  paiis.  In  the  normal  state 
the  basilar  part  of  the  occipital  bone,  the  sphenoid  and  ethmoid, 
with  their  intervening  cartilages,  form  a  portion  of  an  arch;  while 
the  same  parts  in  a  cretin  are  early  ossified  into  the  form  of  a 
rectangle,  early  union  of  the  bones  taking  place,  with  various 
lesions  of  the  intervening  cartilages.     With  such  e^l^  umci"^^ 
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arrest  of  growth  occurs  at  that  part  of  the  skull;  bat  he 
compensatory  developments  continue  in  other  parte.  Heiet 
inxxjnathcniH  face,  and  the  sinking  of  the  root  of  tiie  nal  I 
Irregular  and  partial  union  of  the  sutures  at  an  earij  ^ 
frecjucnt  nu)rhid  condition  of  the  insane,  associated  vU 
atn)j)hic  contlition  of  the  gyri  below  the  site  of  uoioa 
oblique  downwanl  direction  of  the  orbit  in  cretm  is  Im 
aliout  by  the  compensating  growth  of  the  skull  genenBy, 
more  es[)ccially  of  the  vialar,  the  frontal,  the  temporulhm 
zyyonuiiic  arches,  in  consequence  of  the  deficient  develc|)u 
the  sphenoid  bone.  The  stunted  development  of  theboneiit 
base  of  the  skull  gives  a  very  short  distance  between  thef 
and  middle  puit  of  the  cninium;  while  the  diminished  gnm 
the  nius;il  K(>ptum  and  of  the  jawbones  gives  a  prognatLm  I 
of  face  aliki*  to  the  cretin,  the  negro,  and  the  monkey. 

It  may  genmilly,  therefore,  be  concluded,  from  the  cumuli 

nature*  of  the  evidence,  that  a  poison  exists  in  association 

limi*  autl  magnesia  in  geological  formation,  whose  action  in 

undue  ossitu-atioTi  and  thickening  of  the  base  of  the  en 

U»n<ling  to   diminish    the  size  of  the  foramina  for  blood-^ 

(KAllikku,  Viuchow);    and  it   is  fair  to  connect  then 

quantity  of  lime  tiiken  into  the   system   with   such  pre 

and    abnormal    ossifications.      Wherever  chemical    exam 

of  th(^  water  us(m1  by  the  inhabitants  of  the  different  place 

goitre    nnd   cretinism   prevail   has   been  made    (as  it  h 

es|Hri:illy  in  India),  it  has  always  l>een  found  to  contain 

(quantity  of  carbonate  of  lime;  whereas  the  water  deiT 

the  clay-slate  rock,  and  which  was  drunk  by  the  inhabit 

did  not  suffer  from  goitre,  contained  none.     Such  oV«er\' 

those  described,  and  esjiecially  those  of  M'Clelland  and  t 

show  that  neither  the  atmosphere,  the  elevation  above 

level,    tlie   i>hysical    aspect   of  the   country,    nor    local 

anything  to  do  with  the  production  of  goitre;  but  tl 

ahnost  to  demonstration  that  the  affection  is  due  to  son: 

action  of  the  drinking-water  which  flows  from  rocks  o 

cuhir  geoh)giail   formation,    named  magnesian    limesto 

cii-cumstiinces    under    which    these    affections    were    i 

M'(;ielland    to    exist   in    the    low,   burning    plains   oi 

**ormed  a  striking  corroboratiou  to  his  observations  in  tl 
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parts  of  the  district  of  Goruckpore,  The  soil  of  the  district  is  of 
two  sorts.  One,  to  which  the  natives  give  the  name  of  Bhat, 
characterises  the  lands  bordering  the  river  Gunduk  and  its 
brunches.  TMs  soil  is  remarkable  for  the  large  proportion  of 
calcareous  matter  which  it  contains.  One  specimen,  on  analysis, 
yielded  upwards  of  twenty -five  per  cent  of  cai'bonate  of  lime. 
Goitre  and  cretinism  are  very  prevalent  in  the  villages  built  upon 
this  soil.  In  some  of  them  ten  per  cent  of  the  population  are 
affected ;  and  of  the  children  in  the  villages  where  goitre  prevails 
ten  per  cent,  are  creiins.  The  dogs  and  cats  of  these  villages  are 
also  often  affected  with  the  disease.  On  the  other  hand,  the  lands 
on  the  Ijanks  of  the  Gogra  consist  of  a  soil  to  which  the  natives 
give  the  name  of  Bangar.  It  is  much  less  retentive  of  moisture 
Uian  the  Bliat  land,  and  requires  irrigation  for  the  production  of 
winter  crops.  This  Eangar  soil  is  very  siliceous,  and  contains 
scarcely  any  lime.  Goitre  and  cretinism  are  unknown  in  the 
villages  built  upon  this  soil  {Brit  aiul  Far.  Med.-Ckm  Mmiiew, 
Jan.,  1861). 

The  natives  of  Oude  ascribe  their  goitres  to  drinking  certain 
waters;  and  they  adduce  cases  to  pi-ove  that  by  partaking  of 
the  water  of  certain  wells  tltey  get  the  disease,  and  by  deserting 
those  wells  thoy  sometimes  become  cured  of  it  (Greenhow). 
Thus  almost  all  writers  who  have  written  on  the  subject  agree 
thatj  in  some  way  or  other,  the  Condition  of  the  water  has  to  do 
with  the  production  of  goitre.  Remarkable  instances  are  known 
wherein  tlie  exchange  of  well  for  rain-watei;,  for  dtinking  pur- 
poses, has  been  followed  by  the  best  effects,  and  even  by  the 
disappearance  of  goitrous  tumors.  Dr.  Creenliow  states  that  in 
Oude,  where  the  water  of  wells  believed  to  be  injurious,  in  con- 
sequence of  their  excessive  impregnation  with  lime,  has  been 
given  up,  and  other  water  used  instead  for  drinking,  great  benefit 
Bas  been  felt,  and  goitres  have  decreased  in  size,  even  though  the 
subjects  of  them  have  continued  living  in  the  same  village  as 
before.  He  was  assured  also^  by  several  of  his  patients  in  Oude, 
that  certain  wells  were  known  by  them  to  bo  deleterious,  and 
that  the  natives  of  the  villages  avoided  them  accordingly,  having 
learned  to  do  so  from  esperience.  He  tested  the  water  of  the 
wells  most  shunned  by  the  natives,  and  found  it  to  contain  a 
great  excess  of  lime;  and  he  concludes,  fi*om  his  own  investiga- 
tions^ in  connection  with  others,  that  the  use  of  drinking-watet 
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containiiig  lime  is  tlie  main  causa  of  goitre      How  it  acts 
the  system  is  as  yet  unknown. 

A  form  of  goUi^  totally  different  from  the  endemic 
received  the  name  of  ex-opJdhalmie  goitmj  the  goUre  of  a 
8pawuBmi(U    It  is  rare  iu  children;  more  common  in  feiimle^ 
males*  and  co-exists  with  wa^atlng  dischaiTges,  or  supervenes  ttpoji 
them;  such  as  leucorrhoea,  menorrhagia  in  females,  and  hi 
rhoiJs  in  males.     It  is  sometimes  associated  with  he^irt 
The  normal  nutrition  of  the  nerve  centres  is  obviously  imj 
Sleep    is   disturbed    and   uorefreshing.      Digestion   is   imp 
Pallor  and  anaemia  therefom  ensue,  with  palpitation  of  the  1 
and  carotid  artcnies,    A  systolic  Wuit  may  be  heard  ovet 
region  of  the  heart,  and  sometimes  over  the  airotidti;  and  dii 
any  excitement  a  rushing  or  throbbing  feeling  k  eixperiei 
the  head.     The  thyroid  body  now  seems  to  act^as  a  dive 
Simple  hyperemia  prevaib  in  the  gland,  M-hich   subeeqn 
becomes  hypertrophied.      The  ex-ophthalmie  state  is  sin 
induced;  continued  distension  of  the  intraorbitiil  ve^isels  pH 
the   eyelmlla  forwards;   and    the    ex*op!iUialmic    state 
reduced  by  pressure  applied  to  the  carotids.     In  fatal 
eyes  are  observed  to  recede  within  the  orbit  after  death  (I 
Vision  is  mrely  impaired.     Dilatation  of  the  cavities  of  the  ] 
is  the  lesion  which  is  indaced  in  that  organ,  and  dilatation 
veins  is  the  last  exj)i'ession  of  the  disease  (Fletcher  in  Brit , 
Jmirnal,  23d  May.  1863). 

Treatment  of  Goitre. — The  indications  for  treatment  are,- 
Kemoval  from  the  district  where  the  infection  occurs, 
improvement  of  the  water  used  as  a  drink;  and  (2»)  The  < 
tion  of  the  poison.  As  in  the  Ciise  of  mercury  and  of  lead,  so  wd 
find  that  Mide  of  potaa^ium  has  a  wonderftd  effect  in  embdttiiifl 
the  swelling,  and  probably  in  eliminating  the  poisi>n  which  pn>^ 
duces  goitre,  whatever  that  may  be,  liMline  hjis  thus  acqti 
the  reputation  of  being  almost  a  specifie  against  goitra  (Ooi 
Straus,  Gairdneu,  Makson,  Lcgol).  In  robust  subjei^ts  11 
been  advised  that  the  administration  of  iodine  should  U*  pn*(3 
by  general  blood-letting,  on  the  principle  that  the  absitmct 
blood  favours  absoqition;  but  this  should  not  be  dona  unJe 
i'Odine  does  not  seem  to  be  producing  any  effect;  and  wh 
may  be  the  preparation  uf  iodine  employed,  it  must  be  peisevemf 
in  for  a  length  of  time,  and  the  dose  gradually  increased  (Drs- 


TBEATSIENT   OF   GOITRE, 


rm 


GLIson),  The  best  form  of  admiDisimtion  is  that  in  which  the 
todtTie  IS  mixed  with  and  dissolved  hj  iodide  of  ^yolasaiuTn,  It 
is  then  held  in  solution,  and  is  sometimes  known  as  LugoVa 
ddtdimi.  It  is  made  by  dissolving  one  part  of  iodine  (five 
grains)  with  hw  j^irts  of  iodide  of  pohimium  (ten  grains),  and 
adding  water  (to  the  extent  ot  one  pint).  It  contains  one  (p*ain  of 
iodine  in  four  ounces  of  the  solution.  ITie  treatment  ought  not  to 
commence  with  a  larger  dose  than  <me  draekm  three  times  a  day. 
Small  uniiTitatiiig  or  alterative  Joses  are  the  most  efficient,  and 
they  may  be  gradually  increased  when  necessary.  The  remedy 
may  also  be  employed  externally  in  the  form  of  a  liniment  or 
ointment—the  m^ifuentum  iodum  comjx)sitmnf  of  which  a  small 
portion  may  lie  rubbed  upon  the  swelling  night  and  morning. 
In  some  parts  of  India  the  application  of  an  ointment  of  the 
biniodide  of  ms^rury  was  found  very  efiicacioua  The  ointment 
is  prepared  by  adding  finely  powdered  hiniodlde  of  nurcury  to 
melted  lard  or  mutton  suet  This  ointment  is  then  appUed  to  the 
goitre  about  an  hour  after  sunriae;  and  is  rubbed  in,  by  means  of 
an  ivory  spatuhi,  for  about  ten  minutes — the  patient  miUng  with 
ki8  goitre  kdd  well  up  to  the  rays  of  the  sun  as  long  as  he  can 
bear  t!w  exposure.  The  ointment  will  probaldy  produce  a  blister* 
ing  effect,  although  no  vesicles  appear  on  the  ski  a;  and  in  the 
coui-se  of  the  day  the  ointment  should  be  gently  nibbed  in  again, 
and  the  patient  sent  home,  with  ordera  not  to  touch  it  with  his 
hands,  but  to  allow  the  ointment  to  be  gradually  absorbed.  A 
second  application  is  sometimes  necessary  in  very  bad  eases.  Jji 
1855  no  less  than  500  or  600  persons  were  sometimes  treated 
in  a  single  day;  and  it  is  estimated  that  altogether  about  00,000 
patients  have  been  so  treated;  so  that  the  cases  in  the  district 
are  now  far  less  numerous  than  formerly;  and  the  disorder  is 
thus  being  extinguished  (Mouat  in  hidmn  Annals  for  April, 
1857). 

When  medical  treatment  fails,  surgeons  have  attempted  to  give 
relief  to  the  symptoms  by  one  of  three  operations;  but  so  long  as 
the  disease  does  not  interfere  with  any  of  the  important  functions 
of  the  body,  nor  produce  serious  discomforti  surgical  interference 
is  not  warrantable.  The^  operations  are, — (1.)  The  introduction 
of  aetons  through  the  tissue  of  the  diBeaaed  gland — an  operation 
which  has  been  successful  A  thin  double  wire  is  to  be  passed 
through  the  gland,  and  left  tliere  for  a  week  (QuADlil,  TANNER, 
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James).  (2.)  Tying  the  thyroid  arteries  which  supply  the  goitie 
with  blood,  and  so  starving  the  tumor,  has  been  attended  with 
varied  success  (CoATES,  Brodie,  Earle,  Wickham).  These  means 
having  failed,  (3.)  Tlie  gland  has  been  extirpated — an  operation 
which  few  surgeons  would  now  think  of  undertaking. 

Dr.  Watson  justly  observes,  reganling  these  surgical  inter- 
ferences for  tlie  radical  cure  of  goitre,  that  "  there  is  not  one 
of  which  the  average  results  have  been  sufficiently  prosperoni 
to  warrant  its  re|)etition,  except  in  cases  where  life  is  put  in 
jeopardy,  or  made  miserable  by  the  swelling;  and  where  other 
methods,  and  particularly  the  treatment  by  iodine,  have  been 
tried  and  have  fiiiled"  {Principles  and  Practice  of  Physic,  vol 
i.,  p.  795).  He  makes,  however,  an  exception  in  favour  of  punc- 
turing any  cell  or  cyst  containing  fluid,  which  sometimes  makes 
up  a  consideniblc  portion  of  the  tumor.  Such  cysts  may  be 
punctured  without  much  risk,  and  with  great  relief  to  the 
patient. 

Tlie  indications  for  treatment  in  ex-opldJudmic  goitre  are,  to 
allay  the  irriUibility  of  the  stomach  by  tl)c  use  of  ice;  to  give 
bland,  unstimuhitiug,  nutritious  food  in  small  quantities  and  it 
short  intervals;  to  produce  sound  and  refreshing  sleep  by 
morphia,  or  any  such  stimulating  soj>orific;  to  administer 
digitjilis,  to  steady  the  weak  heart  and  control  its  excitement 
Iron  may  improve  the  state  of  the  blood;  but  the  hygienic 
conditions  in  wliich  the  patient  lives  are  mainly  to  be  rectiliod. 
(Fletcher,  1.  c.)  Dr.  J.  Warburton  Begbie  recommends  the  u* 
of  belludoim a  in  combinatitm  with  iroiL 

PARALYSIS  OF  THE  LOWER  LIMIJS  PRODUCED  BY  THE  USE  OF 
LATJIYRUS  SATIVUS. 

Definition. — A  s^ftdjh  foi^in  of  imndyslH,  commencing  more  vr 
^rss  suddenly  l*y  stiff aens  in  the  legs  ahaut  tite  kne^i^,  u'eakne^oj 
the  loins^  unf<if'<idiiu'ss  of  gait,  till  at  last  2)ar<dy8i8  becomes 
confirrni'd,  and  tlie  feet  are  so  dragged  upon  the  ground  that,  v:iil 
the  fet  tending  to  txtrn  ijiuurd-s,  and  the  knees  bent,  tlie  gt^eat  to( 
scrapes  the  gmumh  The  disease  occurs  fixmi  the  use  of  the  four 
of  the  Ijeans  (fthe  lathynis  sativus;  and  ill-health  is  apt  to  wcur 
when  the  flour  of  this  vetch  exceeds  one-txcelfth  jxirt;  and  i/Ou 

•oportioTi  u«<?(/  OS  food  amounts  to  one4hird,  tite  oonseqtunces 

ay  be  serious. 
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P&thology. — Attention  has  recently  been  called  to  this  form 
of  paiulysis  by  Dr.  Irving,  ci%il  surgeon  of  Alkliabftd,  aa 
extensively  prevalent  in  part  of  that  district.  Villa^  after 
village  in  Pergunnah  Barra,  on  the  right  Lank  of  the  Jninna, 
contain  many  cripples  an  J  lame  persons,  whose  paralysis  is  well 
known  by  the  natives  themselves  to  be  due  to  their  ha\dng 
lived  too  much  npon  bread  made  from  the  flour  of  the  Lidkyims 
9aHmts;  and  they  are  well  aware  that  it  ha^  a  peculiar  effect  on 
the  lower  part  of  the  spino  (Irving).  From  statistics  that  have 
been  collected  on  the  su1>]ect,  it  is  found  that  a  proportion  of  3  19 
per  cent  of  the  population  are  rendered  useless  by  this  disease 
(Court  and  Irving  in  Indlmi  An7ials  for  1857).  Different 
villages  are  affected  in  different  degrees  and  proportions.  The 
country  where  it  prevails  has  the  appeamnce  of  avast  swamp; 
and  it  appears  that  the  L.  stdiims  is  the  vetch  which  is  most 
extensively  cultivated  as  an  article  of  food.  It  is  common 
enough  in  most  parts  of  India»  and  is  frequently  sown  with 
wheat  or  barley,  and  cut  down  green  as  fodder  for  cattle.  The 
ripe  tern  is  used  as  foo<l  when  made  into  flour,  but  it  is  generally 
used  with  wheat  or  barley  flour;  and  it  is  only  when  it  exceeds 
ane-twel/fh  part  that  it  is  injurious,  and  when  it  exceeds  one-third^ 
tJien  the  specific  paralysis  sets  in.  Wheat  flour  will  not  grow  in 
the  district,  therefore  the  natives  are  in  a  great  measure  lefl:^  to 
feed  upon  this  deleterious  bean,  and  suffer  in  consequence.  This 
form  of  paralysis  is  idso  known  in  Thibet;  and  even  in  Europe  it 
has  been  known  to  follow  the  use  of  the  i,  salivus  as  an  article 
of  food;  and  other  species  of  the  same  genus  are  occasionally 
known  to  render  bread  poisonous  (Don,  Tayloe,  Loitdon). 
Cattle,  holies,  and  birds,  when  fed  on  the  beans,  are  said  to 
become  paralyzed  (Slekman,  iRvma).  The  use  of  bread  made 
from  the  flour  of  the  A  cwra  has  been  known  to  establish 
complete  paralysis  of  the  lower  extremities  in  a  J^oung  and 
healthy  man  in  a  few  weeks.  Six  or  seven  individuals  of  the 
same  family,  who  had  been  in  the  habit  of  eattug  such  bread, 
suffered  more  or  less  from  similar  symptoms,  and  one  died. 
(Vilmorin,  Ann.  d'Hyg,,  Avril,  1847,  p.  469;  Taylor  On  Poisons, 
p.  5360 

Symfitoms  and  rhenomenju—The  paralysis  is  observed  most  fre- 
quently during  the  rainy  season  in  India — cold  and  wet  being 
perhaps  an  exciting  cause,  so  that  the  first  lameness  ins:^  \f^  ^ 
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mixture  of  palsy  and  rheumatism.  Men  who  had  gone  to  U 
quite  well  awoke  in  the  morning  feeling  their  legs  stiff,  especiall 
at  the  knees,  their  loins  weak,  and  their  gait  unsteady.  Ym 
does  not  seem  to  attend  the  accession  of  the  more  obvioii 
phenomena;  but  pain  gets  worse,  and  eventually  the  lower  liml 
become  quite  paralyzed.  The  patient  walks  with  difficalty,  tb 
toes  turn  inwards,  the  legs  waste,  and  the  great  toe  nail  scnpe 
the  ground,  till,  in  persons  who  go  barefooted,  the  nidi  has  beei 
known  to  get  rubbed  down  to  the  quick.  Males  are  said  to  b 
more  often  affected  than  females;  and  the  Ryota  are  more  liaU 
to  the  disease  than  the  Zemindars. 

Treatment — Some  cases  seem  to  have  been  benefited  bj 
generous  diet,  tonics,  the  use  of  strychnine,  and  of  blisters  to  the 
loins;  but  nothing  is  known  definitely  on  the  subject,  nor  have 
we  any  records  of  the  morbid  state  of  the  spinal  marrow  in  sodi 
cases.     Of  course,  the  bad  quality  of  the  food  must  be  set  ri^t 


CHAPTER  XI. 

PATHOLOGY  OF  THE  PARASITIC  ORDER  OF  ZYMOTIC  DISEASES. 

The  Parasitic  order  of  diseases  are  so  called  from  tlie  fact  that 
a  grcjit  variety  of  lesions  and  symptoms  of  oi^ganic  disorder  an 
brouglit  about  by  the  presence  of  animxils  or  of  plants  whid 
have  found  a  place  to  live  and  subsist  within  or  upon  some  tissue 
organ,  or  suifaice  of  the  body  of  man,  or  of  other  animals  ad 
plants.  Tlie  diseases  of  this  order  may  be  considered  as  dot 
either, — (1.)  To  the  existence  of  parasites  from  the  animal  kii^ 
dom ;  or,  (2.)  To  parasites  from  the  vegetable  kingdomn;  and  al 
of  which  live  either  upon  some  surface  or  within  a  cavity  of  ih 
body,  or  within  the  sul>stance  of  some  of  its  tissues  or  oi^ns. 

From  the  animal  kingdom  we  have  the  entozoa  and  the  epim 
and  from  the  vegetable  kingdom  the  parasitic  diseases  are  d« 
to  epiphytes  and  entophytes.  It  is  only  recently  tliat  we  hare 
been  able  to  i)oint  with  distinctness  to  a  vegetable  parasite  find- 
ing \ta  N^'tvy  ^kfiX\\ft)\^  \w\^  W\^  'svjJos^jnjssa  o€  animal  tissues,  and 
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of  Anatomy  and  Physiology  in  tie  Grant  Medical  College  of 
Bombay,  hag  described  a  "  *fwtigiis  disease*  of  tbe  foot,  in  which 
numerous  minute  tubercles,  resembling  fisb-roe,  lie  beneatb  the 
nmscles/*  and  affect  tbe  tissues  from  the  bones  to  the  skin 
{T'iUtis.  ofUw  Med,  and  Phys.  Society  of  Bombay^ 

Plants,  n&  well  as  man  and  aiiimak,  have  their  peculiar 
parasites  and  parasitic  diseases.  The  mistletoe  m  a  familiar 
example  of  a  vegetahh  parasite;  and  the  oak  apple,  or  gall-nut, 
is  a  faruiliar  example  of  an  animal  parasite  affecting  a  plant 

It  IB  known,  and  in  many  instances  it  m  capable  of  experi- 
mental }jrtxif,  that  some  of  these  parasitic  diseases  (vegetable  as 
well  as  animal)  may  be  transmitted  or  communicated  indifferently 
from  animals  to  nian,  and  from  man  to  animals.  Tbe  tajje-ummis, 
the  encysted,  vetrleidar,  and  rouiid  tvorms,  are  examples  of  pam- 
sites  intereoninumicable  among  animals;  and  Tiiiea,  from  the 
**Darti^  tanswrxinte*'  of  the  bonse,  ox,  and  cat,  having  been  coui- 
municated  from  these  animals  to  man,  are  instances  of  vegetable 
parasites  intei-communicable  among  animals.  It  may  be  that  tbe 
blights  of  pianist,  or  the  causes  of  them,  are  also  commuiucable  to 
animals  and  to  man.  We  know  that  some  of  tbe  diseases  of  man 
and  animals  are  intimately  related  with  famines  and  unwholesome 
food,  and  that  famines  are  dne  moi^  to  diseases  of  vegetable  and 
animal  life  than  to  Jeatmction  or  loss  of  food. 

The  records  of  history  furnLsh  numerous  examples  of  periods 
of  blight  in  tbe  vegt^table  kingdom,  associated  with  epizootics 
among  tlie  lower  animals,  and  with  epidemics  affecting  tbe 
human  &mily  (See  Sir  William  Wilde's  Mistory  of  Irekifidj 
compiled  in  connection  with  tbe  census  t^iken  ten  years  ago). 
The  relative  connection  wbieh  these  circumstances  have  one  with 
the  other  have  scarcely  yet  attracted  tbe  attention  of  pathologists, 
human  or  comparative.  Here,  indee<.l,  is  a  wide  field  for  investi- 
gation^— ^a  territory  almast  yet  unexplorei  Tbe  medical  service 
of  Her  Majesty's  British  and  Indian  armies  gives  golden  chances 
for  observation,  if  tbe  chances  are  seized  at  the  moment,  and  tbe 
observations  connected  with  the  facts  already  known.  To  tbe 
more  salient  of  these  facts  the  attention  of  tbe  student  is  here 
directed. 

Since  the  beginning  of  tbe  present  century,  when  Rudolpbi 
published  bis  systematic  work  on  tbe  entozoa  (1808),  almost 
every  yeaj  has  contributed  new  and  important  focts,  which 
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iviulcr  tlio  sulijcct  of  Paixufitic  diseaaes  one  of  increasing  intei 
t(^  tin*  iKithologist  and  the  physician.  The  8uT»ject  alxiu 
with  most  juizzliny  riddles  in  natunil  Iiistury  and  pathnlc 
os]n.;iri;illy  roin/eriiin^j  tlie  reproduction,  the  deveh)pment,  and 
pi<»pn;jfati()n  of  pani^itcs.  So  long  as  170  years  ago  (lOftl), 
indfijendriit  nsitun.'  of  such  structures  as  the  "hydatid  cyst"  ^ 
estahlislu'd  l)y  Tyson  {Phil.  Tiuns.,  cxciii.,  p.  506);  and  it  i 
st*it^:d  by  l*iilhis  in  17<>0  that  all  the  cystic  worms  were  forms 
tnjie-wonns  Indongiii;^  to  one  species — namely,  the  cystic 
hydMti<l  tap<r-\vonn;  but  it  was  not  tlieii  known  how  tl 
p'lH.Tatiou  and  ])rojmyation  was  effected.  For  a  veiy  I 
tinu^  tin*  rtMcived  doctrines  i-eyarding  the  generation  and  <le^ 
o|nn»'iit  of  living  beings  were  tjicitly  set  aside  in  behalf 
Mirh  "existences."  They  were  believed  to  arise  s])ontaneou: 
inijuirv  was  thus  set  at  rest,  curiosity  seemed  satissfic-d, 
i!»vev.ti.xaii«ins  fidlowed  a  fruitless  direction — ^as  when  obscT 
lions  '••re  made  on  such  t-ysts,  in  the  hope  of  discovering 
th'iii  Minn*  evidem-e  of*  the  existence  of  t)r«^ans  of  i'eneratioii, 
evil K  nee  (if  some  |>rocess  of  generati«)n  analogous  to  wl 
pi'V.i'iIs  in  i)ther  animals.  Ova  wtTe  looked  for,  and  orjs 
of  -''nerjitinn  were  looked  for,  where  neitlnT  ova  nor  or^ 
<»r  u«'nt'raliiiM  existed.  The  calcareous  particles  visible 
tin'  ti  ^.•^Ml■s  id"  thosi*  animals  were  at  one  tin»o  mist^ikon  for  (•;: 
and  ilc-MiilMil  as  such,  in  the  men»bmne  of  the  Cf/stlven 
(]^r\:.  At  last,  in  1S42,  a  great  insight  was  obtjiined  n»ganli 
tln'  li.itiiiv  nl'  thi-  generation  and  development  (»f  these  and  ^»il 
pai.i>ilrs  by  the  jHiblicatiini  of  facts  which  showed  that  anion; 
a  en  tain  il;i>s  «d*  minute  CWcurlw  (worms  (►f  a  niicro.scopic  s 
found  in  sta;^niant  water),  tin?  genenition  of  thorn  was  earned 
thrnu;^di  a  .-.eriis  of  broods  jnoduced  from  (Uie  paifnt.  each  bpi 
dii. Cling  from  the  ])arent  a!»d  from  each  other.  The  discoveiy 
this  fact  was  due  to  Stcei»stru|).  lie  descril>cd  the  phenonie 
under  the  name  of  "alternation  of  genemtiim "  amongst  tht 
Ctiotritf  which  ultimatidy  live  within  the  body  of  ditfenj 
molhl^.ca  (I^hmorhls  i\ui\  Li/rniKfUs). 

I'ln  sr  observations  gave  <juite  a  new^  din^etion  and  impetus 
investigation;  and  Steenstrup  himself  foretold  that  the  hydat 
ey.^fs  would  1,..  pnjved  to  l»e  undeveIoj)ed  tnpe-w^orms,  each  cy 
cupa\Ae  V.A*  \Avw\wvi\\\y;  ^  t;a.\\v:-worui  after  its  kind. 
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out  by  Eschricht,  Noixlinano,  Von  Siebold^  Kuchenmeister, 
Kiiaemar,  Zenker,  Leuckart,  Weinlatid,  in  Gerniany;  Von 
BeQedin,  in  Belgium;  Dujardio,  Blimchardj  and  Rtibin,  in 
France, 

Many  pli  jsiologists  and  phy.sicians  of  this  country  have  been 
no  lesij  accurate  oWervers.  Barkiar,  Bristowe,  Nelson,  Eragmus 
Wikon,  Gulliver,  Gull,  Jenner,  Busk,  Rainy,  CoblKjld^  and 
Ba^tian  may  be  particularly  noticed;  and  many  valuable  records 
have  been  published  in  isolated  papers  by  officers  of  tbt^  Anuy 
Medical  Department. 

The  conjoint  researches  of  these  extensive  workers  have  found 
most  phiIo8ophici\l  expositc^rs  in  thiK  countrj^  in  Dr.  E.  A.  Parkcs, 
the  Emeritus  Profes.'sor  of  Clinical  Medicine  in  University  College, 
and  now  Professor  of  Hy^ene  in  the  Army  Medical  School 
(Brit  and  Fm\  Me*L  Bevieii\  1853);  in  Dr.  Allen  Thomson,  Pro- 
fessor of  Anatomy  in  the  University  of  Glasgow  (Glusgow  Mttt 
JmitTual^  No.  5Lj  July,  1855);  and  lastly,  in  Dr.  William  Brinton, 
in  the  BriL  and  For.  Med.-Chir.  Meniew  for  1857.  From  these 
and  many  other  later  sources  the  following  concise  accL^jut  may  be 
given  relative  to  the  parasitic  order  of  diseases,  and  their  rational 
treatment 

Kuchenmeister  and  Von  Siebold  were  the  first  to  prove  hy 
experiment  that  the  hydatid  or  vesicular  worms  were  the  yoimg 
or  larval  states  of  taj^e- worms ;  and  they  demonstrated~(l.)  That 
^^h  parasite  had  an  independent  life  of  its  own.  (2,)  That  most 
animals  have  each  their  own  jieculiar  |>arasitcs  —  that  even 
parasitic  animals  are  themselves  infested  with  parasites  —  an 
observation  embodied  in  tlie  Hudibrasian  c^mplet^^ — 

"Thefle  fleas  have  other  fleaa  to  bite^eni. 
Ami  these  fleas,  fleas,  mi  in/tiitutfL." 

The  experiments  of  Kuchenmeister  and  Von  Siebold  further 
demonstrate— (3.)  Tliat  some  parasites  pass  or  migrate  from  the 
body  of  one  animal  into  that  of  another  (including  man),  or  from 
one  part  of  the  same  animal  to  another  cavity  or  viscns  in  it ; 
such  migrations  being  required  for  the  introdnction  of  the  entozoa 
or  their  ova  into  the  aninaab  they  inhabit,  and  where  they  undei^go 
those  series  of  changes  about  to  be  described  by  wbieb  they  reach 
maturity,  (4.)  That  thus,  through  food  or  drink,  or  buth,  entozoa 
pass   into   the   human   body,  finding   their  way  into   tlie   most 
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delicate  tissues,  as  most  minute  ova  or  embryoa  (5.)  That 
they  undergo  progressive  changes  of  development  towards  mata- 
rity  in  each  of  the  new  localities  where  they  find  subfdstence  and 
protection. 

We  cannot  now  rest  satisfied  with  a  mere  knowledge  of  tk 
general  appearance  of  these  so-called  "  worms  "  as  they  are  fouDd 
in  man  and  animals.  It  behoves  the  physician  to  ajscertain  their 
origin,  their  source,  and  their  mode  of  entrance  into  the  body 
they  inhabit  The  easy  but  unsatis&ctory  bjrpothesis  of  "qwn- 
taneous  generation"  can  no  longer  be  entertained.  On  the 
contrary,  it  is  now  clearly  established  that  all  the  panudtic 
entozoa  are  produced  more  or  less  directly  fix>m  fecundated 
ova.  The  general  and  minute  anatomy  of  these  ^  worms"  most 
be  studied,  as  well  as  their  modes  of  generation,  of  reproductioD, 
and  |)ha8es  of  progressive  development,  the  various  metamor- 
phoses of  their  individual  forms,  and  their  transmigrations  from 
one  animal  into  another.  We  must  become  acquainted  with 
their  existence  even  in  plants,  as  well  as  in  animals,  and  b 
other  animals  besides  man,  especially  in  such  animals  or  plants 
as  constitute  the  food  of  man — fish,  fiesh,  fowl,  mollusca,  and 
cnistrtcca, — and  especially  all  fresh-water  plants,  or  plants  which 
grow  on  moist  ground. 

A  knowledge  of  details  relative  to  generation  and  reproduc- 
tion is  altsolutely  necessary  in  order  to  appreciate  the  nature 
of  ])arasitic  diseases.  Indeed,  without  such  knowledge  no 
ailvance  is  likely  to  be  made  in  the  prevention  of  theae 
diseases.  It  is  this  kind  of  knowledge  which  has  recently  le<l  to 
most  imj)ortant  practical  results  in  the  history  of  animal  para- 
sites, and  which  most  of  all  seems  capable  of  extending  the 
R(;ience  of  parasitic  diseases,  especially  in  relation  to  human 
pathology,  and  the  rational  treatment  of  such  diseases. 

Pnrasite.H  of  animal  organization  exist  in  man  and  animab 
in  every  grade  of  development;  and  the  first  lesson  for  the 
student  to  learn  is,  how  to  distinguish  entozoa  which  are  sexually 
complete  from  those  parasitical  productions  which  are  destitute 
of  sexual  organs,  but  which  have  long  been  regarded  as  distinct 
animalH. 

At  Iwust  thirty  well-marked  forms  of  entozoa  have  been 
<\csm\H\v\  «ca  \i\fe^\xv^  \}cv^  Vswi:^  ^<  ^sasi*  They  may  be  enu- 
merated \\v  «i  cVa«KA^^\\aX»  ^»^^^^^^ — 
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LIST  or  GENERA  AKD  SPECIES  OF  HELMINTHOID  ENTOZOA  WHICH 
HATE  BEEX   DISCOVEEED  mFESTING  THE  HUMAN  BODY. 

A.  Platvlmia- 

[  %.  CESTomKA — Banded,  rilmnd-like,  gurdled,  or  tape-wonrnt,  in  the  form  of — 
L  Mftture  »eixual  paraaiten,  audrogyuoiiSj  and  liviDg  in  the  aliractiUry  c^^aL 
(ft.)  Tit^OL  1.   Ttenia  aotium  (LtKKMtis)^  the  commoQ  tapti-worni  of  maa  m 
this  country, 

2.  ft       tntdheaneUtita  (KrcK£N7knEi3TiL&}>  the  common  tape- 
worm of  ttjatj  on  the  Contioent 

3.  „        m<irgh\ata  (Batsch,  Cobbold). 

4.  ^,       dliptica  (Batsch,  Cobbold). 

5.  „       amnthoiriwf  (VVetnlaxd,  CaBBOLD),its  krva,  soolei, 
or  cyaticercua  only  known. 

6.  „       nana  (Siebold),  a  very  small  filiform  TVewio. 

7.  „      fiimputictata  ( Wei N LAND,  CoBBotjj), 

8.  „       tchinaco<^ciis  (SiEBoLU). 
(b.)  Bothrhch^haii  1.  BothriocapluLiuf  ialus  {Bbxmker}  ;  vel,  T.  l^Ca{hw- 

iHMVS]r  the  broaii  tape- worm,  endumic  to  man  in 
norno  localities  only.     Ita  embryo  ia  cUkted  and 
developed  in  water  (KtfocK}, 
2.  Boihrioeephaius    cordalus    (Leugkabt),    new    to 
flmeoce ;  recently  found  in  Nortii  Greenland, 
f  2,  Immature  noo -sexual,  cyitiCf  or  vesicular  i>araaitoa,  the  ombryouiu  form 
of  the  geaera  aub  (a.)  T(tnkR. 
(ft.)  O^aticercL  h  Ct^dkercus  tt^tflc  mUtdoms  (RimotPHi),  the  larva  or  acolesr 

of  the  T.  mlium. 
%  „  tcmift  medifKanellaiiM  (IxvuKAR't)^  the  larva  or 

Bcolex  of  T.  jnf^dwcajmttaia, 

3.  „  ienukoUia   (EtrDoLPHi),  the  larva  of  T.  m4ir' 

4.  ,,  iixnicB  elUp^a^,  at  present  unknown. 

5.  , ,  Utnkb  ttcdHikotria^  {W  Kr  n  l a  n  d),  only  tbe  cyati  - 
cerciia  found  ;  mature  Tvtnla  not  yet  found* 

6.  ,,  ^ccnve  nanct^  at  present  unknown;    probably 
inhabits  insecta  (Leuckart). 

7.  „  itXiU^  JUi\fupunctaia^^  also  at  jireaent  unknown* 
(bi)  EchmococtL  8.  Echiaotoceus  hfjninU  (Eui>oi«fhi},   the  3arva  of    Tmma 


XL  TREMAtouA— Fluke-like  paraaitea. 

1.  Fasdola  h^paliea  (Lin^Njeus)  j  vel,  DUimna  kepsUic^m  (Bitdolphi), 
%  DUtoma  trcusum  {Eusk}  ;  vel^  Dkioma  Bmkii  (Lakkestbb)* 
3L  Duioma  Itmccoluium  (Mstiua). 
4.  Duiottia  ophlhahiiobium  (Dibsing), 


I  *  Tb«  iudltidnAl  nauiAi  ia  thi*  Hut  m«  Hlmll«r  to  Oioiw  ptibSlihed  by  Dr.  Gobbold  is  a  nixmber  of 
the  laacd,  before  tlio  piil)Hc»tton  of  Uie  womd  ediHoo  of  mia  work.  In  time  Bfft  &  ntimber  of  forau 
were  iDtrodnceil  for  the  Wrst  tima  by  l>r.  CobboH  which  b*J  ae?er  h&torm  h^n  nodoed  bj  my  of  our 
■jBteDudc  wrltersi;  aad  J>r.  Cobbold  took  groat  pdj^a  In  working  out  tjils  point  Hia  mune^  Uier»- 
foc^  appe&ra  to  Id^ntily  Uiem  kt  the  UMk 

t  jr.#.— The  ap]>earaLtice  prodiicdil  In  thA  Oi»fih  of  iibltUAla  hj  tba  growth  of  ibssa  Tostcular  pmalten 
baa  bcAQL  Auoed  ''  tho  ijioiuil«w^"  or  **mmad^jUMh." 


808  SPBCIIL  PATHOLOGY — PARASITIC   DI8BA8B8. 

5.  Distoma  heterophyen  (Siebold) 

6.  Btlharzia  hamaidbia  (Cobbold);  vel,  Oynceeaphorus  hcemalcbma  (BugiXG). 

7.  Tetraatoma  renale  (Della  Chiaje). 

8.  Hexathyridium  pinguicola  (Treutlbr). 

9.  Hexathyridium  venarum  (Treutler). 

B.  Nematslmia. 

I.  Ascarides — Unisex o&l,  body  attenuated  posteriorly,  and  still  moresolDt^ 
riorly,  mouth  with  three  tubercles,  tail  of  the  male  narrower  than  tlut 
of  the  female. 

1.  Ascaris  lumbricoides  (LlNN^us). 

2.  Ascaris  mystax  (Rudolphi,  Cobbold);  vel,  Ascaris  alata  (BELLnraHn). 

3.  Trichocephalus  dispar  (Rudolphi). 

IL  OxYURiDRS — Unisexual,  body  more  attenuated  posteriorly  than  vaiawAj, 
rudimentary  tubercles  round  the  mouth,  tale  of  male  thickened. 
1.  Oxyuris  vermicularis  (Bremser). 

III.  Trichina  —Unisexual,  cystic,  and  free. 
1.  Trichina  spiralis  (Owen). 

IV.  S<^lerostoma — Unisexual,  bo<ly  slightly  attenuated  anteriorly,  mouth  with 

four  hooks,  tail  of  male  cup-shaped. 
Sderostoma  duodenale  (Cobbold);  vel,  Ancylostoma  duodenale  (Siebold). 

V.  STRONOYLr 8 — Uuiscxual,  body  attenuated  posteriorly,  mouth  with  six  lobei, 
tail  of  male  cup- shaped. 

1.  Strongylus  bronchialis  (Cobbold);  vel,  FHaria  branchicUis  (Rudolphi). 

2.  Eustrortfjylus  gif/as  (DiEsiVQ);  vel,  Strongylus  renalis  {^tlaqviy'TAHDoni 

VI.  Speroptera — Unisexual,  tail  spiral,  and  furnished  with  marginal  apjcn- 
dices. 
1.  Speroptera  hominis  (Rudolphi). 

VII.  FiLARiiC — Unisexual,  body  equal  (filiform),  mouth  with  three  tuberdet,  tai 
simple. 

1.  Filaria  lentis  (DiESiNo);  vel,  Filaria  octUi-humani  (Nordmann). 

2.  Filaria  medinensis  (Gmelin). 

The  sexually  mature  entozoa  inhabit  either  the  alimentan 
canal  of  animals  or  the  cavities  of  the  lungs;  or,  to  express  i 
ijjenerally,  th(;y  inhabit  such  parts  of  the  body  as  are  in  imme 
diate  or  free  communication  with  the  external  air.  On  the  othe 
hand,  the  non-ftexual  or  irtimature  entozoa,  while  parasitic,  al 
live  enclosed  in  cysts;  such  cysts  being  situated  either  in  th 
parench^Tna  of  organs,  or  in  close  internal  cavities — e.  g.,  the  ey< 
^vithin   secreting  tubes,   blood-vessels,   and   the    like.      In  sucl 

ces  these  non-sexuaJ  parasites  are  all  proved  to  be  incomplei 
\als.     They  are  the  embryos,  lar\'{e,  or  early  forms  of  entozoi 
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of  their  earlier  abode  into  the  alimentary  canal,  or  pulmonary, 
or  other  open  cavity  of  different  animals.  Or,  leaving  their 
eacysted  parasitic  state  in  the  condition  of  larvae,  they  reach 
matuiity  in  a  free  state,  when  they  are  developed  in  water,  in 
earth,  mud,  or  upon  moist  plants,  or  in  other  conditions  favourable 
for  theuL 

The  cystic  or  vesicular  entozoa,  established  by  Rudolphi  as  a 
separata  order  of  parasites,  are  to  be  distinguished  from  those 
which  are  not  vesicular,  but  which  are  also  enclosed  in  cysts. 
Some  of  the  early  parasitic  forms  of  rcrmid  tuorms,  aa  well  as 

Riiers,  are  thus  enclosed  in  cysts  {Trickinm  spijulw).  All 
tozoa  sa  encysted  are  found  to  be  immature ;  and  in  no 
instance  hoB  the  encysted  cnt*jzoou  been  known  to  attain  sexual 
completeness,  however  well  grown  it  may  appear  to  be,  so  long 
as  it  remains  enclosed  in  a  cyst.  Sometimes  cysts  only  are  found, 
which  miiy  be  identified  as  pathologically  altered  conditions  of 
<ystic  or  encysted  entozoa.  When  free,  all  these  entozoa  come 
at  last  to  acquii*c  sexual  organs,  and,  when  they  have  arrived 
at  maturity,  to  exercise  the  function  of  sexual  reproduction. 
The  number  of  fecimdated  ova  which  most  of  them  produce  is 
enormous.  In  a  tape-worm,  or  mcariB^  there  are  many  millions ; 
but  *'  the  struggle  fur  existence"  consigns  the  great<5r  part  of 
tbem  to  death  m  the  food  of  animals  unfavourable  to  their  growth 
as  partisites. 

The  process  of  fecundation  and  the  development  of  the  embryo 
from  the  ovum  have  now  been  actually  observed  in  a  consider- 
able number  of  the  parasitic  entozoa ;  and  it  is  to  be  remembered 
as  a  general  fact,  that  the  development  of  the  ova  rarely  takes 
place  in  the  same  animal,  or  in  the  same  part  of  an  animal,  where 
the  parasitic  entozoon  has  passed  its  life  and  haft  exercised  the 
generative  fuTiction.  There  is  either  a  migration  from  a  parasitic 
to  a  free  condition  f\jr  a  time  (e,  g,,  Guinea  imnn,  Ascarides,  Cer- 
cariaa) ;  or  from  one  animal  into  another  animal,  the  free  condition 
intervening  (e.  g.,  Botkriocephalus) ;  or^  lastly,  the  migration  may 
take  place  from  one  part  to  another  of  the  same  animal  who  is  the 
unfortunate  host  {eg,,  T.  spiralh;  and  cases  of  tape- worm  giving 
rise  to  Oyaticercus).  Some  entozoa^  known  only  as  incomplete  or 
immature  animals  in  the  parasitic  mode  of  life,  attain  to  sexual 
maturity  in  the  free  state ;  others  again,  and  perhaps  the  greater 
number,  after  living  free  for  a  time,  become  sexwdl'j  ^^t^^s^s-s^ 
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in  the  parasitic  condition  (e.g.,  the  Aacarides  and  the  Bothrio 
cephalua). 

*'  Tbe  migrations  or  changes  of  habitation  of  the  entozoa,  or  their  ot 
or  embryos,  appear  to  take  place  in  a  variety  of  ways :  firM,  by  thci 
being  passed  out  of  the  body  of  the  inhabited  animal  with  the  fieces  o 
other  excretions ;  second,  by  their  being  introduced  into  the  bodies  o 
inhabited  animals  with  their  food  or  drink;  third,  by  their  directlj 
piercing  the  integument  or  other  tissues ;  fourth,  by  their  piercing  tlu 
membranes  and  parenchyma,  entering  the  blood-vessels,  being  disiribotec 
through  them,  and  subsequently  piercing  their  coats  to  attain  othei 
situations. 

"  Some  of  these  entozoa  are  directly  developed  from  their  ova,  withool 
undergoing  more  remarkable  changes  than  those  which  are  known  nsnalli 
to  accompany  the  process  of  embryonic  evolution  in  many  other  aniinaL?. 
Other  entozoa  are  subject  to  individual  metamorphoses,  or  the  embryo 
passes  through  successive  stages  of  development,  of  so  remarkable  a 
character  as  to  mask  the  regular  sequence  of  the  phenomena  of  prc»gr«5- 
sive  fonnation .  There  are  others  of  the  entozoa  which  are  subject  to  still 
greater  changes  in  the  progress  of  their  existence, — changes  upon  wbicli 
great  light  has  recently  been  thrown  by  the  remarkable  researches  U 
Steenstrup  and  others,  in  regard  to  what  has  been  called  alternate 
generation  or  metagenesis.  Thus  some  of  the  entozoa,  by  a  non-sexual 
process,  undcirgo  that  peculiar  form  of  multiplication  in  which  the  imme- 
diate ])rogcny  of  development  from  the  ovum  is  dissimilar  from  the 
parent,  but  produces,  without  the  aid  of  sexual  organs,  another  progeny, 
which  either  itself,  or  by  repetition  of  an  analogous  process,  returns  to 
the  parental  form.  This  is  a  process  of  the  nature  of  an  internal  or 
external  gemmation,  which  is  often  attended  with  a  prodigious  multi- 
plication of  the  number  of  individuals.  In  some  entozoa,  agwn^ 
metamorphosis  and  metagenesis  are  combined.  It  is  obvious  that  Um 
external  conditions  nece&<«ary  to  maintain  these  varieties  of  the  vital 
states  must  bo  different,"  (Allen  Thomson,  Glasgow  Med.  Journal,  L  a) 

The  lesions  and  diseases  caused  by  the  existence  of  parasitei 
rather  tend  to  embitter  existence  than  to  cause  death;  and  thej 
are  especially  frequent  amongst  soldiers.  With  one  exoeption- 
namely,  in  the  case  of  the  immature  cystic  parasites — ^the  disorden 
induced  are,  as  a  rule,  not  severe;  indeed,  it  is  a  condition  d 
parasitism  that  it  should  not  actually  destroy  the  life  of  the 
animal  froTa  ^VvvcJx  it  derives  its  own  subsistence. 
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their  host  by  tte  lesions  they  induce,  and  the  deBtmction  of  parta 
which  they  cause,  when  they  pms  from  one  place  to  another,  oi^ 
from  one  state  to  another  onwards  to  maturity.  Thousands  of 
mature  worms  infest  children,  yet  they  do  not  appear  ili  But 
such  is  not  always  the  innocent  history  even  of  the  mature 
worms, — undefined  illnesses,  violent  and  sudden  pains,  febrile 
phenomena  like  typhoid  or  rheumatic  fever,  chrome  inflamma- 
tions, wastings,  convulsions,  chorea,  epilepsy,  amaurosis^  apoplexy, 
giddiness  (staggers  in  sheep  and  horses),  are  the  grave  results 
which  sometimes  befall  human  or  other  animals  who  may 
become  the  unfortunate  hosts  of  such  undesirable  guests  as  mature 
or  immature  encysted  parasites.  Sometimes  even  death  is  the 
result 
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AILED  DESCBIPTION    OP   THE    PARASFTES,  AND  OF  THE  LESIONS 

ASSOCIATED  WITH   THKU 

Section  I— The  Entozda. 

TAPE-W0KM8"C«tot>/«a. 

Beflnition* — In  their  mature  conditi&n  the  tape-womu  are  all 
more  or  less  Jointed  entozoa,  of  a  riband-like  form,  marked  with 
bands ,  or  girdled.  Each  muture  joint  or  segment  is  of  herma* 
phrotlite  conformation,  coniaining  at  once  male  and  female 
reproductive  organs t  which  produce  fecundated  ova.  In  their 
immature  condition  the  embrgo  petietrates  the  tissues,  and  becomes 
encgated.  In  this  stage  of  development  they  are  known  as  the 
"  eifstic  entozoa!' 

Pathology, — Eight  varieties  of  true  tape- worms  have  been  found 
in  man,  and  two  varieties  of  the  Bothrioeephabis.  But  two  only 
of  the  true  tape-worms  are  of  frequent  occurrence — ^namely,  the 
T,  solium  and  the  T.  medtocanellaia.  Tlie  former  is  the  one 
endemic  in  this  country^  the  latter  is  the  more  common  tape- 
worm on  the  Continent  and  in  South  Africa. 
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The  Bothriocephalns  hius  is  endemic  in  some  well-defined 
localities,  chiefly  in  continental  Europe ;  and  the  B.  cordatm  is 
new  to  science,  having  been  but  recently  found  in  North  Green- 
land (Leuckart).  These  tape-worms  have  been  known  for  a 
very  long  period;  but  they  have  not  always  been  distinguished 
from  each  other.  Indeed,  the  distinguishing  characters  are  but 
recently  known.  They  have  often  been  confounded  together 
under  the  name  of  "solitary  worm,"  because  it  was  believed 
they  lived  singly.     This,  however,  is  a  mistake. 

The  T,  soUum  and  T.  mediocaiiellata  appear  at  first  sight  to 
be  very  similar  to  each  other  in  general  appeai'ance.  The  laUer 
is  much  the  larger  of  the  two.  It  Ls  only  in  the  alimentaiy  canal 
— the  small  intestine  of  man — that  they  become  sexually  matore, 
in  natives  of  France,  Itidy,  Holland,  Germany,  and  Great  Britak 
The  Ta'N  ia  has  been  also  found  in  Egypt,  and  is  very  common  in 
natives  of  Abyssinia; — so  common  is  it  there,  that  its  absence  is 
the  exception  to  the  rule.  The  affection  is  there  looked  upon  as 
a  natural  occurrence ;  and  so  geneml  is  this  belief,  that  when  a 
slave  is  sold  into  Abyssinia  he  provides  himself  with  a  plentifol 
supply  of  kousoo — the  local  remedy  for  expelling  the  parasita 

The  Mature  Tape-Wcrrm  Parasites. 

1.  Tcenia  solium. — It  is  the  common  tajxi-worm  of  this  country, 
composed  of  segments  of  variable  size,  numbering  from  800 
to  1,000;  and  these  being  endowed  with  considerable  contrac- 
tile power,  tlie  length  of  tape-worms  varies  greatly,  and  so  also 
does  the  width  and  thickness.  Nine  to  thirty-five  feet  may  le 
quoted  as  avemge  measurements  of  length.  The  body  narrows 
from  the  posterior  to  the  anterior  extremity,  till  towards  the  head 
it  becomes  a  mere  thread.  Tlie  parenchyma  is  soft  and  white, 
with  microscopic  calcareous  particles,  sometimes  mistaken  for  ova 
(l)ecause  they  are  round  or  oval),  scattered  through  nearly  eveiy 
part. 

The  Head  (fig.  1)  is  very  small,  but  it  may  be  seen  with  the 
naked  eye  to  be  of  a  globate  or  triangular  form,  with  black 
pigment  ingrained  into  its  substance,  which  may  be  the  remains 
of  blood.     On  the  most  anterior  part  of  the  head,  with  the  aid  of 

lens  magcv\Sy\w«  \iVje;Tv\?3-^T^<fe  ot  \7«<sc^g^-^<^  ^sAss&at^rs^  four 
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Sach  tas  a  circular  disc  or  cup,  surrounded  by  a  rim  of  dense 
tbsue.  The  parasite  is  able  to  elongate  and  retract  these  projec- 
tions; go  that,  while  opposite  one^  are  put  forward,  the  two  others 
ars  kept  back.  Between  the  suckei-s,  and  anterior  to  them,  is  a 
convex  prdtulierance  or  rudinieutAiy  proboscis,  which  is  imper- 
vious, and  surrounded  by  a  double  row  of  hooks  (fig.  1  a,  also 
fig*  2).  These  are  siliceous,  and  number  twelve  to  fifteen  in  each 
row.  Tlie  shape  of  these  is  peculiar.  Tliey  consist  of  a  straight 
stem  or  handle,  a  middle  nob,  and  a  distinct  hook  or  claw, 
sun'ounded  by  a  sheath  or  sac.     Eremser  believes  that  a  tiEnta 

I  loaes  these  as  it  gets  old;  or  it  may  shed  them  periodically  by 

I  rows;   and  being  lost,  they  may   not   be  renewed,  and  ao  the 
pameite  may  be  got  rid  of  in  the  course  of  nature. 

The  head  terminates  a  long  and 
slender  neck,  on  which  there  are 
transverse  markings,  but  no  visible 
joints  or  articulations.  Such  joints 
distinguish  the  body;  and  these 
joints,  segments,  or  zoonites  are 
united  end  to  end  in  a  single  linear 

*  series. 

The  characters  of  the  segments 
vary  at  different  parts  of  the  bcjdy, 

I  They  are  square  or  oblong;  and  in 

I'  the  mature  part  of  the  animal  tlie 
length  of  tliein  is  equal  to  twice  the 
width.  The  anteiMor  border  of  each 
segment  unites  with  the  anterior  or 
previous  segment,  and  is  thinner 
than  the  posterior  border,  and  also 
narrower.  The  posterior  border  is 
thick,  and  projects  or  overlaps  the 

border  of  the  segment  next  in  order, 

tBnd  is  undulating  or  indented.    Tlie 

l&teral  margins  incline  to  each  other 

anteriorly.      The  two  surfaces  are 

flat  or  slightly  elevated  towards  the 

centra  ^^^  ^' 


•  Head  and  neek  of  Tmiia  BoUum,—iu.)  Circle  of  hooka. 
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Eacb  mature  segment  contidns  msle  and  female  organs  of  geso^ 

ation.     The  opening  at  the  aide  ct 

each  segment  is  the  sexual  apeitnc, 

indicated  by  a   prominent  pi|Kik^ 

once    supposed    to    be    a  mnket. 

These  openings   are  aometimei  it 

one   dde   and    sometimes   at  tk 

other.      Two,   three,  or  four  cos- 

secutive  segments  may  have  iha 

on  the  same  side,  or  on  oppoote 

sides;  but  there  is  no  regular  aher- 

Fi^'.  *J.*  nation.     With  a  lens  a  cup-shqed 

depression  may  be  seen,  showing  two  mesial  apertures.    Fromott 

of  these  a  lehiiuHCUn  or  rudimentiil  ]»enis  projects,  connected  vHIi 

ii  horizontal  (defereDt)  cuul 
(sometimes  indicated  by  dirk 
I)igmentar^^  material)  from  a  ?»- 
cular  body  in  «the  middle  of  tk 
posterior  end  of  the  segment 
(Oti-en). 

Behind  this  male  orifice  is  tk 
c  ojMjning  to  the  female  organs  \\ 
a  canal  leading  to  a  lobulito 
^  organ,  which  Ls  the  ovaiy  o 
"^l  germ-stock.  These  parts  are  mor 
distinctly  developed  the  fartk 
the  segments  examined  are  frrn 
tlie  head  end  of  the  worm.  Whil 
the  head  continues  to  adhere,  b 
its  circles  of  booklets  and  osculi 
to  the  mucous  membrane  of  tt 
intestine,  the  last  or  caudal  joint 
when  they  have  arrived  at  sexus 
maturity,  are  separated  one  l 
one,  or  in  nunil>ers  t^>gether,  and  new  joints  are  at  the  same  tin 
j^T^tKhially  fonued  l>ehind  the  head     Thus  growth  and  develof 


Fig.  3.t 


•  Circle  of  hfKtks  more  highly  ma^ified  (after  Leuckart). 
t  Pn»i;Iottis  of   Tomia  »jlium  maj^ified. — (a.)  Genital  pore,  with  iti  pRpotxa 
cover  or  «\\<taX\i-^\Ti  \  V>>.^\iaMcafc^3A«t  \«oi*\  (5:  A  The  oviduct ;  {fL)  The  wttA-rtmi 
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ment  take  pkce  mamly  towarda  the  neck  of  the  parasite,  by  a 
process  of  transverse  fi^ion;  and  thua  a  segmented  individual  or 
compound  animal  appears  to  grow.     This  segmentation  of  indi- 
vidual links  by  transverse  fission  ceases  when  the  organs  oft 
generation  begin  to  develop  themselves  in  them;  and  when  those 
are  complete,  the  segment  or  link  has  anived  at  sexual  maturity 
or  CM>mpletenesa.     It  is  now  called  a  proglottid.     Thus  all  the  new 
segments  come  to  be  developed  between  the  head  and  those  which 
are  advancing  to  sexual  completeness ;  and  if  the  charactei-s  of 
complete  sexual  development  be  taken  as  the  distinctive  mark  of 
individuality,  then  each  segment  of  the  tape-worm  may  be  looked 
npon  as  a   distinct  animal;    and   this  separation  by  fission   or 
segmentation  may  be  considered  as  analogous  to  what  tnkes  place 
in  the  medusse  or  polypes — a  kind  of  alternate  generation,  in 
which  the  aegmeTUs,  zoonites,  or  proglottides  may  he  regarded  as 
making  up  a  colony  of  animals.     It  is  only  in  the  alimentary 
canal  of  man  and  other  animals  that  the  tape-worms^  or  cestoid 
entozoa,  attain  to  sexual  maturity ;  and  in  all  of  them  the  ova 
are   fecundated  before   being   discharged,  and  may  often  in  the 
T.   aolium,  be  perceived  to  have   undergone  the  first  stage  of 
their  development  before  they  are  excluded  from  the  oviduct 
of  the  mature   segment.      The   expulsion  of  the  ova   occurs  in 
Bome  one  of  the  following  ways  :^{1.)  The  impregnated  segments 
separate  from  each  other,  and  passing  out  of  the  body  singly 
or  in  numbers  with  the  feeces,  or  without  any  ffeeal  evacuation 
become  decomposed,  and   so   the  eggs  are  set   at  liberty.      The 
activity  of  these  separate  segments  is  retained  for  a  consider- 
able   time    after    passing    out    of   the    body  —  a    circximstanoe 
which   led  to  their  being    at 
one  time  taken  for  a  distinct 
species  of  worm,  to  which  the 
name    of    Veniies   cucurhitini 
(from  resemblance  to  a  pump- 
kin   seed)    was    applied.      Tlie 
contracted     appearances    of    a 
segment  during  it-s  movements 
out  of  the  body  are  represented 
by  the  forms  shown  in  the  accompanying  wood-cut  (fig.  4)* 

•  Prt>glottide»  of  a  T^mmi  {mcdiocaa^Uata}  in  various  stag^  of  contraction  (afteF 
Lkxickart}, 
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One  may  readily  observe  the  activity  displayed  by  the 
beauties  of  natui^e  as  they  disport  themselves  on  the  recent 
extruded  excrement  of  almost  every  constipated  dog.  ITie  expell* 
joints  may  l>e  seen  to  Ijecome  violently  contracted  shortly  aft^ 
their  expulsion,  as  if  the  stimulus  of  physical  climate  in  the 
new  situation  provoked  excessive  contortions.  The  long  sing! 
joints  thus  expelled  become  still  more  elongjited  by  coutractior 
of  tlieir  tninsverse  fibres,  while  the  alternate  contractions  « 
these  fibres  with  the  longitudinal  ones  cause  shortening  of  il 
joint  to  such  an  extent  that  its  breadth  exceeds  its  lengtl 
Such  a  sequence  of  contractions  produces  movements  wLiv 
simulate  tlu)se  of  progn^ssion  in  a  worm,  and  thus  these  sej; 
ments  may  1x5  seen  to  move  some  little  distance  from  tb 
spot  on  which  tlicy  may  have  first  fidlen,  discharging  ov; 
during  their  march,  from  the  int^^'rior  of  the  segment  (2.)  Ej:;*! 
are  thus  discharged  through  tlie  genital  port^s  of  the  niatun 
segments;  and  if  the  segment  lx»  slightly  sriueezed,  the  ov:i  mai 
lx»  pressed  «»ut  Such  a  contingency  is  not  unlikely  to  happi 
within  the  nctum.  when,  by  constipation  or  otlierwise,  the  irm 
tnred  joints  are  ivtained,  and  constitut^'S  one  of  the  mast  s«:rif»u 
dangers  which  the  matured  tape-worm  inflicts  on  the  animal  i 
inhabits  and  one  of  the  strongest  in«licjitions  ft»r  its  remo>';il 
It  has  lu'cn  n'cently  asccrtjiincd  that  in  one  or  two  insUUK* 
the  prcscn<-e  of  a  CysficrrcHs  crlluhscc  (the  enibrAO  of  the  3 
ffolivvi)  has  been  found  to  co-exist  with  the  previous  ])rolon^'o 
existence  of  ti  T.  ifolium  in  the  intestinal  canal  of  the  huma] 
subject,  (fi.)  The  mature  joints  of  the  adult  tape-worm  seem,  i 
some  iiistanci'S,  to  undergo  a  disintegration  within  the  uiUi* 
tine  of  the  animal  they  live  in.  Tlius,  Kuchenmeister  on  ur 
occasion  found  tin*  wall  of  the  hirge  intestine  of  a  dog  occnj»it 
by  a  white  sandy  ]»owder,  the  jiarticles  of  which,  on  examinntin 
umliT  the  microscope,  turned  out  t^)  Ix)  innuniend^le  ova  of 
T.  f<t'7'n(fa  which  lived  higher  up  the  bowel,  accompanied  h 
its  sepanite*!  j(»ints. 

The  mature  segments  are  often  ex|)elled  from  the  huma 
rcrtum  at  the  nite  of  six  or  eight  a  day,  and  they  exhibit  e^-idem: 
of  very  active  vitality  for  some  time.  Mf»isture  is  favourable  f  j 
niaintaining  their  existence,  and  for  favouring  the  spread  of  th 
eggs  over  herbs,  grass,  ground  fruit,  or  vegetables,  which  ma; 
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The  struct  are  of  them  ova  (fig.  5)  is  peculiar^  and  the  provi- 
doDs  posaeaaad  by  their  coverings  for  pi'Bserving 
the  embryo  are  important  pointa  for  considera- 
tion in  connection  with  their  transmissions 
through  apparently  impossible  conditions  into 
the  bodies  of  animab,  whei-e  they  become  further 
developed;  and  in  connection  with  their  powers 
of  resistance  to  therapeutic  agents  (which  have 
been  called  anthelmintics  or  vermifuges)  adminis^ 
tered  for  their  removal 

It  is  only  in  theii*  earlier  stages  of  develop- 
ment that  they  are  really  the  analogues  of 
ordinary  ova.  In  the  blind  extremities  of  the 
oviducts  of  the  mature  joint  of  the  tape*wonn 
the  shells  of  the  ova  appear  to  be  composed  of 
a  calcai*eous  transparent  substance;  and  by  the 
time  the  ova  reach  the  central  segments  of  the 
tube  their  hitherto  transparent  catcareons  shell 
becomes  not  only  much  thickened,  but  is  con- 
verted into  a  dark  yellow  or  brown  meiBS^  in  the 
interior  of  which  the  embryo  is  fonned,  at  first 
of  tlie  simplest  structure,  and  most  minute,  being 
only  about  -iyth  part  of  an  inch  in  si^e.  The 
Ladmixture  of  these  organic  elements  with  the 
Calcareous  shell  imparts  to  it  that  extraordinary 
power  of  resistance  to  chemical,  and  even  me- 
chanical, violence  which  it  certainly  possesses. 
Dilute  acids  and  alkalies  have  little  immediate 
effect  on  this  leathery  husk;  and  even  after 
hours  of  immersion  in  them,  scarcely  more  than 
a  slight  swelling  and  tmnsparency  ia  produced 
upon  the  shell  It  Ls,  therefore,  no  matter  of 
surprise  that  after  months  of  exposure  to  warmth 
and  moisture,  or  to  cold  and  dry  air,  the  pulpy, 
putrid,  or  dried-up  matui*c  segments  of  tape-worma 
should  yield  ova  which  show  no  sign  of  degeneration  or  decay, 

^P*  Derdopment  of  tli«  ovum  of  TtBfikt  tolium. — (1.)  PreTioua  to  segmentation ;  {2, 
Oj  ^   5.)  Segmentation  in  the  impregnated  ovum;   {6,)  Appeiirauce  of  the  early 
embryo,  with  its  thfe«  paira  of  Biliceoua  ajnkeletai   (7.)  Mature  condition  of  tlitj 
ovum  containiag  th©  embryo  eudoied  witbb  ita  leathery  oaae  (after  LsucKAKr). 
VOL.   L  3  G 
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A  more  or  less  speedy  death  of  the  expelled  segmeuts  is  followed 
by  their  putrefaction,  hastened,  it  may  be,  by  warmth  and  mois- 
ture. The  eggs  in  their  interior  are  then  set  free,  to  be  carried  by 
winds,  watei-s,  or  other  agents,  wherever  accident  may  determine. 
Thus  they  may  lie  to  rot  upon  the  soil,  or  they  may  be  consumed 
as  food  by  various  animals  which  feed  on  such  minute  particles  of 
food  The  minority  of  these  eggs,  after  many  and  long  wander- 
ings of  this  passive  nature,  may  at  length  be  engulfed  udcod- 
sciously  by  some  unfortunate  animal  with  its  food. 

Within  the  alimentary  canal  of  the  animal  which  is  thus  so 
unfortunate  as  to  eat  the  egg,  a  small  embryo  of  most  simple 
fonn  is  set  free  from  the  ovum  by  the  rupture  of  the  calcareous 
husk  which  encloses  it.  Such  rupture  is  absolutely  necessuy. 
to  lilKjrate  the  embrj'o,  and  may  1x5  effected  by  mechanical  vio- 
lence, such  jLs  friction,  or  crushing  by  the  teeth,  in  mastication 
of  the  fcMxl,  nither  than  by  solution  or  digestion  in  the  stomadL 
Animal  lu»at  does  not  seem  to  1x5  alone  sufficient,  nor  is  men 
moisture  sufficitMit  to  libenite  the  embr}'o;  which  when  set  free 
consists  of  little  more  than  a  highly  contractile  vesicle  about  tlw 
same  size  as  the  yolk  of  the  ovum.  It  is  peculiarly  arme*!  foi 
j»n)gre.ssion,  by  boring  its  way  through  the  most  delicate  tissues 
On  one  side  of  it  are  pLiccfl  three  {)airs  of  spikelcts;  one  paij 
{x>ints  forwards,  and  the  two  other  pairs  are  so  placed  that  a  \m 
is  towanls  opposite  sides  of  the  embryo,  or  at  right  angles  to  th 
anterior  ynur.  Tliese  spikelets  are  shown  in  the  last  two  draw 
ings  of  fig.  i). 

The  fimfj7*i/(f  when  free  is  named  a  *' j>ro&colex"  and  commence 
life  on  its  own  account  by  efli)rts  at  active  migratioiL  By  tli 
vigorous  exercise  of  the  spikelets  it  makes  a  passage  throutr' 
membnmes,  walls  of  ve.s.sels,  and  textures  of  solid  viscera,  so  a^  t 
reach  h>calities  where  it  becomes  encysted,  and  passes  anothc 
I>hase  of  existence.  The  first  portion  of  its  path  is  pierced  b 
bringing  close  togt^ther  the  several  pairs  of  spikelets  so  as  to  fon 
a  kind  of  wedge-shajxjd  stiletto.  Tlie  lateral  pairs  of  these  spifa 
lets  are  then  brought  backwards  to  a  rectangular  position,  and  a 
they  thrust  the  embryo  forwards  in  the  direction  in  wliich  th 
auterior  pair  of  spikelets  pointed  Similarly  repeated  action 
eventually  accomplish  progression  to  a  resting-place ;  and  th 
action  may  be  aptly  compared  to  the  movements  of  the  arm 
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tioa  is  not  the  sole  means  by  which  the  embryo  T<Bnia  is  enabled 
to  traverse  the  animal  body.    The  embryo  may  penetrate  a  mes-  * 
enteric  vein,  when  it  vrill  at  once  be  swept  onwanls  by  the  current 
m  of  the  blood  to  the  portal  vein,  and  passing  into  the  minute  rami- 
fications of  the  portal  gystera,  may  find  a  resting  phtee  in  the 
liver.      Leut^kai-t  has  found  the  embryos  of  tape-worms  in  the 
blood  in  such  large  numbers  that  he   inclines  to  regard  the 
currenis  of  the  blood  in  the  vesaela  as  the  ordinary  and  more 
usual  channels  for  the  migration  of  the  embryos.     It  also  explains 
the   wide    diffusion    of   tape-uKyrm   embryos    as    eydiaerd    or 
ecklujococci  in  various  stages  of  development  tbronghout  different 
^Tjscera  of  the  body,  where  they  become  encysted,  and  especially 
their  very  frequent  site  in  the  liver,  peritoneum,  and  mesentery. 
Tliua  far  completed  and  encysted,  the  embryo  is  called  a  "  scoZeas.'* 
The  embryos  of  Eckinococci  and  CcbiiuH  give  rise  to  numerous 
s€oli€€s,  which  complete  their  develoi>ment  into  tape-worms  in 
the  alimentaiy    canal    of   another    animal,  when    that  animal 
happens  to  eat  the  liver  or  bi-ain  containing  the  cysts  of  such 
Echijwcocci  or  Ccsnuri;   but  the   embryos  of  such  echhiococci 
or  €(3^urt  tape-worms  find  their  way  into  man  or  animals  with 
drinking-water,  or  with  raw,  uncooked  aiiicles  of  vegetable  diet 
from  moist  sc*ik,  such  as  salads,  roots,  fallen  fruit,  all  of  which 
may  be  doubtless  so  exposed  as  to  receive  ihe  germs  or  ova 
containing  the  embryos,  passed  along  with  f«cal  escrement  of 
dogs  especially,  and  which,  after  being  dried,  are  carried  by  wind 
or  water  in  all  directions. 

The  third  stage  of  development  consists  in  the  formation  of 
segments,  w^hich  are  fii'st  seen  in  the  form  of  marks,  like  girdles, 
surrounding  that  portion  of  the  entozoon  next  to  its  oscula  and 
booklets,  and  which  terminate  in  a  caudal  vesicle.  It  is  now  an 
incomplete  segmented  Tc^nia,  and  in  scientific  nomenclature  is 
called  a  Shvbiht;  and  the  development  to  this  stage  may  occur 
while  the  entozoon  is  still  within  the  closed  cyst  which  has 
formed  nmnd  it. 

It  is  only  in  the  alimentary  canal  of  animals  that  the  last  and 
perfect  stage  of  development  is  attained,  by  the  tape-w^onn  reach- 
ing sexual  maturity.  The  segments  or  links  marked  off  by  the 
hands,  joints,  or  girdles  in  the  encysted  StTohila  ernbTyo  become 
mature  segments  by  the  development  of  sexual  organs  within  them. 
This  only  takes  Jilace  after  Uie  Strobiki  embryo  has  passed  into  the 
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le  whok 
beaat  ii 


^alimentaiy  cunal  of  an  animal  which  can  afford  it  a  pluce 
and  spend  the  rest  of  hh  days  as  a  fixture  attached  by  iu 
to  the  mucous  memljmne.  The  human  alimentarj-  canal  is  aa^ 
chosen  place  of  the  T.  solium  and  T.  vnedwm^ielkttu.  Hero 
tape-worm  forms  complete  sexual  segments  or  Ihiks,  ea4*h  beinj 
hermaphrodite,  and  tending  to  separate  when  completely  m&tiiK 
After  living  for  some  time  in  this  prolific  condition,  and  havi^ 
produced  often  a  very  large  niimber  of  joints  and  an  eDormouf 
quantity  of  ova,  the  existence  of  this  troublesome  paim^ite  ^ 
terminated  by  the  separation  of  the  animal  from  its  attachmed 
to  the  intestinal  membrane.  When  this  separation  oceun  Bpom 
taneously,  it  may  be  that  the  circlet  of  booklets*  being  she<j 
perio(.Ucally,  or  being  lost,  they  are  not  renowed,  and  thufi 
prolonged  life  and  romantic  vicissitudes  of  a  tape-womi 

thus  brought  to  a  i 
terminatiorL  The  whok 
length  of  the  beaat  ii 
then  ignominiousl; 
pcUed,  while  soe 
puted  vermifuge,  how^ 
ever  innocent,  may  grf 
the  credit  of  its  deathl 
The  apparent  sua^eas  o^ 
many  such  para&Uicidfi 
is  recorded  and  meafitire^ 
by  yards  of  tApo-woi; 
which,  being  ingeniia 
bottled  by  worm-dc 
and  charlatans,  luvi 
advertised  to  have 
passed  by  John 
Sarah  Brown, 
had  been  ilosed 
**  infallible"  remedy. 
The  length  of  the  tape-worm  in  the  human  Ixxly  has 
known  to  exceed  thirty  feet,  and  there  are  grounds  for  be! 

Head  of  the  Tt^nia  moiiocanell^Ux,  drawn  with  lbs  c&mram  lucidft  hj  4 . 
Surgeon  B.  J.  Ja^don^mki  from  one  of  thTOe  specimCTiB,  aU  of  which  wens  1 
from  the  smaM  inteatmeu  of  a  aoldiGT  who  died  at  Fort  Pitt  in  ISGO,  aikd  w!i 
Ijoeii  for  manj  yeara  a  cook  at  the  Cape  of  Oood  Hoi>e.     The  s^i^djaeitt  V9 1 
Mummn  of  the  Army  Medical  School  at  Nctlev. 


iiii^H 
[IoAH 


^VS-  ^-* — rht^s  ^f  Jwi  "icb  ^  *^3  rfiametera. 
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that  the  T.  mtium  may  attain  to  this  size  in  the  human  intestine 
in  about  three  or  four  months. 

2.  T{^7iiaif}i§diocan€ll<jUa. — This  is  a  hookle^s,  flat-headed  tape- 
worm, the  cysticerci  and  embiyos  of  which  are  developed  in  the 
muscles  and  internal  oi^ans  of  cattle  (Leuckart)j  and  man 
becomes  infested  with  this  tape-worm  by  eating  imperfectly 
cooked  veal  and  beef  in  which  the  cysiicerci  abound.  It  was  first 
discovered  by  Kuchenmeister  in  1855,  and  then  shown  by  him  to 
be  diflerent  from  the  T.  solium.  Its  head  (fig.  6)  is  large,  obtuse, 
and  tnmcatod,  and  carries  no  hooka  Its  mucking  dkcs  are  much 
lai^r  than  those  of  the  T.  sdmm,  as  if  to  compensate  for  the 
want  of  the  hooks.  Its  segments,  when  mature,  separate  easily. 
The  ovaries  ai-e  simple,  gi\ing  off  sixty  lateral  parallel  branches. 
The  eggs  are  similar  to  those  akeady  described. 

The  T,  mBtUoccmellata  has  been  found  in  several  instances  of 
invalid  soldiers  who  died  at  Fort  Pitt,  and  at  the  Eoyal  Victoria 
Hospital  at  Netley.  In  one  instance  three  very  largo  and  long 
worms  existed  in  the  small  intestines,  each  of  them  precisely 
similar  in  all  respects*  The  soldier  in  whose  intestine  they  wei^e 
found  died  of  diabetes  meUlius,  and  he  had  been  a  cook  for  many 
years  to  a  mihtary  mess  at  the  Cape  of  Good  Hope;  another  case 
was  that  of  a  soldier  who  had  been  also  a  long  time  at  the  Cape,     i 

3*  The  Tmvia  marginata,  produced  from  the  Cydicercus  tenui-^ 
€olli8,  is  only  as  yet  known  to  infest  man  in  its  immatui-e  state 
as  a  cysticerais.    The  inll-grown  tape-worm  being  found  in  the 
dog  and  wolf,  it  is  often  confounded  with  the  T.  senuta,  ft^oiii 
I       which  it  differs  in  its  comparatively  bulky  size  and  the  pecidiar 

tform  of  its  hook^.     ITie  proglottides  nearly  equal  in  size  those  J 
of  the   r,  solium.     In  its  scolex  or  immature  condition  thiai 
parasite  has  a  very  wide  distribution;    for,  in  addition  to  its 
occasional  presence  in  man,  it  has  likewise  been  found  in  various 
monkeys,  in  cattle  and  sheep,  reindeer,  and  in  many  other  nmii- 
nants;  in  horses,  swine,  and  even  in  squirrels.     Its  luthUat  m  for 
the  most  part  the  peritoneum  (Rose  and  others).     The  cyaimrci 
occasionally  attain  an  enormous  size. 
4.  The  Tmrda  elliptic^,  whose  cydtmrauSt  or  embryotic  con- 
I       dition,  is   not  yet  known,   is  common  to  cats  and  dogs,  and 
is  known  to  infest  man  (Escheicht,  Leuckaet),      Wcinland 
li      believes  that  ^ the  ci/stieerctis  will  be  found  in  flies,  and  that  dogs 
^B  obtiiin  the  larvse  by  snapping  at  dipterous  insecta 
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5.  T(B7iia  acarvthotrias,  like  the  T.  marginata,  is  only  known 
in  man  as  an  embryo  or  cyeiicercua.  From  twelve  to  fifteen  of 
them  were  found  in  the  muscles  of  a  woman  about  fifty  yean  of 
age,  by  Dr.  JeflFries  Wyman  in  1845.  The  woman  was  a  subject 
in  the  dissecting-room  at  Richmond,  United  States.  Hie  rostellum 
of  this  parasite  is  furnished  with  three  rows  of  books,  fourteen  in 
each  row. 

6.  Tcenia  nana,  when  fully  grown,  attains  a  length  of  eight  or 
ten  lines,  and  carries  from  150  to  170  jointa  Its  hooks  are  essen- 
tially the  same  in  form  as  those  of  other  Tcenia,,  only  they  wt 
very  minute,  and  have  a  peculiar  form  owing  to  the  dose 
approximation  of  the  claw  and  of  the  anterior  root-prooes 
(liucKART),  which  gives  them  a  "bifid"  appearance.  Its  head  is 
comparatively  large  and  obtuse,  with  a  long  neck.  It  was  first 
described  by  Bilharz  in  1861,  having  been  found  in  Egypt  in  tbe 
intestine  of  a  young  man. 

7.  Tcenia  flavojmndata  measures  about  eight  to  twelve  inches 
long.  The  proglottides  are  short,  and  there  is  a  yellowish  spot, 
clearly  visible  to  the  naked  eye,  situated  about  the  middle  of  each 
joint,  which  reminds  one  of  the  colour  and  situation  of  the  genital 
organs  as  seen  in  the  Bothriocephalus.  The  reproductive  orifices 
occur  all  along  one  side  of  the  worm,  and  the  eggs  are  unusually 
large.  Only  one  instance  of  the  occurrence  of  this  parasite  is  on 
record:  it  was  obtained  in  considerable  numbers  by  Dr.  Ezra 
Palmer  in  Massachusetts,  in  184*2,  from  an  infant  nineteen  months 
old.  They  were  expelled  without  medicine,  their  presence  not 
having  been  suspected  (Weinland,  Cobbold). 

8.  The  Tamia  echiiiococcua  is  very  often  seen  in  Iceland,  where, 
in  its  encysted  immature  state,  it  is  the  cause  of  a  wide-spread 
endemic  disease  amongst  the  inhabitants.  This  Tcenia  is  a  ven* 
small  one,  consisting  of  not  more  than  three  or  four  s^ments 
and  not  much  larger  than  an  inch,  and  carrying  twenty-eight 
to  thirty-six  booklets.  It  is  found  in  large  numbers  in  the 
intestines  of  dogs. 

The  Bothriocepfvali,  although  classed  with  tape-worms,  difier 
essentially  from  Tcenia,  Two  species  have  been  found  in  man, 
namely,— (1.)   Bothriocephalus  lotus;   and   (2.)    Botfiriocej^iolus 

Tie  BotlmocepKoXuft  XaxX^ja  Sa*  «cAK«CiR.  ^Vjl\a€.^  in  the  north 
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NorvTay,  LapUnd,  Finland,  Poland,  and  SmUerland.  The  inhabi- 
tants of  the  French  provinces  adjoining  Switzerland  are  infested 
with  hoth  speeiea 

Instances  of  Bothrlocepkalua  latus  axe  said  to  have  occurred 
both  in  England  and  France ;  but,  when  carefiUly  inquired  into  as 
to  their  history,  it  will  bo  found  that  tliia  parasite  maintains 
a  very  fixed  geographical  distribution.  For  example^ — ^Of  the 
ail  specimen's  in  the  College  of  Surgeons  of  England,  one  is  from 
a  native  of  SmUerhuid;  one  from  a  Russian  belonging  to  the 
Bussian  embausy  in  London;  one  from  a  person  who  had  been 
travelling  in  Switzerland;  a  fourth  happened  in  the  practice  of 
Dr.  Gull,  in  the  person  of  a  little  girl  from  Woolwich,  where  there 
is  always  a  number  of  foreign  ships  and  sailors,  brining  with 
them  native  food  and  water;  another  was  parsed  by  a  native  of 
Russia,  who,  after  a  long  residence  in  England,  paid  a  temporary 
visit  to  hia  birthplace,  and  returned  to  England  with  this  parasite 
as  a  pleasant  memento  of  his  native  countiy. 

The  liability  to  this  form  of  parajsitic  disease  appears  to  be 
greatest  towaiHis  the  sea-coasts  and  along  river  dbtricts.  Huss, 
of  Sweden,  describes  it  as  extremely  common  on  part  of  the  Lap- 
litnd  frontiers^  in  Finland,  and  on  the  shores  of  the  Gulf  of 
Bothnia.  On  the  extreme  coast  there  is  scarcely  a  family 
altogether  free  from  it— old  and  young,  rich  and  poor,  native 
and  emigiunfcs,  alike  suffer  from  this  worm;  and  in  one  or  two 
lai^e  towns  on  the  mouths  of  rivers  at  least  two  per 
mfit^  of  the  population  experience  its  attacks.  On  passing 
inland  the  frequency  of  the  disease  diminishes,  until, 
eight  or  ten  leagues  from  the  coast,  rivers,  or  lakes,  it 
almost  ceases  to  be  found  The  natives  believe  it  to  be 
hereditary.  Dr.  Huss  attributes  it  to  the  use  of  salmon, 
{Brit  and  For,  Med.  Mevlsw,  L  a) 

The  head   of  the  Bothrujcephalu^  lutus  is  peculiar, 
and  very   different    from   the    T.   soliuTrk     It  is  of  an 
elongated  form   (fig*   7),  compressed,   with  an  anterior 
obtuse    prominence  into   which  the  mouth  opens;  an 
opaque  tract  extending  ftx>ra  the  mouth  scpamtes  two 
lateral  transparent  parts  which  are  supposed  to  be  depi'es-     *  "*'  '^ 
eions.      There  are  no    traces    of  joints    till  about  three  inches 
from  the  head;  and  tliroughout  the  entii^e  body  the  segments 
have  more   length  than    breadth.      The    whole  length  of    the 
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mature  parasite  varies  from  six  to  twenty  feet.      It  is  of  & 
grayish-white  or  yellow  colour;  and  the  ova  are  very  brown, 
giving  the  mature  segments  a  very  marked  appearance.     The 
neck  is  not  always  obvious,  for  the  worm  has  the  power  of  mak- 
ing it  long  and  thin  or  thick  and  short;  and  there  are  no  jomts  or 
segments  to  be  seen  in  it,  but  merely  prominent  ridgea    The  fig- 
ments, when  they  become  first  apparent,  are  nearly  square;  but 
Fig.  So.   afterwards  they  become  much  wider  than  they  are  Jong. 
There  are  two  orifices  on  one  of  the  flat  surfaces  of  etdi 
segment;   the  anterior  orifice  is  connected  with  a  male 
organ  of  generation,  the  posterior  is  connected  with  the 
female.     The  proglottides  are  never  passed  sin^y,  but 
always  in  chains  of  many  links,  and  particularly  in  Feb- 
ruary, March,  October,  and  November.     The  ova  (fig.  8) 
are  always  discoverable  in  the  faeces,  of  an  ovoid  fonn, 
with  a  perfectly  translucent  operculated  capsule,  through 
Fig.  8.    which  the  segmented  yolk  is  distinctly  visible ;  and  at  the 
period  of  discharge  of  the  proglottides  the  ova  show  merely  the 
stage  of  segmentiition  of  the  yolk     The  aix-hooked  embryo,  cased 
in  a  mantle   studded  with  vibratory  cilia,  develops   itself  after 
segmentation,  protected  by  the  capsule  in  fi^sh  water,  for  several 
months  after  the  expulsion  of  the  proglottidea      When  so  fcr 
matured,   the    lid    of   the   capsule  opens   up,    and   the   ciliated 
embryo  e8cai)es  (fig.  8a),  and  becomes  globular   in   shape,  and 
moves  actively  al)Out  for  a  considerable   period   (a  week).    If 
during  this   period  they    do    not    succeed   in    obtaining  access 
to  the  intestine  of  an   animal  adapted   for  their   development, 
they  lose  the  ciliated  mantle,  and  perish.     When  these  embiros 
are  introduced  by  experiment  into  the  intestines  of  mammals, 
the  acdices  and  mature  Bofhriocephalus  were  found.      Experi- 
ments in  which  living  embryos  were  introduced  by  implanta- 
tion between  the  bniin  and  dura  mater,  and  into   the  eyes  of 
I  logs,  also  under  the  skin  of  fi'ogs,  and  by  injection  into  the 
Mood -vessels  of  mammals,  give  a  negative   result;    quoad  the 
development  into  cyaticerci  or  ecclicea.     So,  also,  feeding  experi- 
ments with  the  scolicea  of  the  Botkriocephalua  found  in  various 
iish  led  to  negative  results;  just  as  the  feeding  of  fish  with  the 
eggs   themselvea      It    is    therefore  justifiable    to    assume   that 
'^Tink\i\g-w«AfeT  frotcv  leAwft-a  aud  rivers   is   the   medium   through 
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ay  into  the  intestines  of  men   and    of  mammals,  (I>r, 
zh,  Peterslmrger   Medicmisdie   Z^iischrift,    1861;    Cob- 

othriocephaltLs  ccrdatfis. — This  species  (fig.  9,  a)  lias  only 
;ently  been  described  by  Lenckart,  who  received  about 

epecimens  from  Godba\en,  La  North  Greenland,  one  of 
rm  from  the  liuman  iotestioa    The 

measures  atKJut  a  foot  in  length, 
its  in  dogs  in  considerable  abund- 
t  differs  from  Bothriocepluihie  latua 
form  of  the  head,  which  is  heart- 
^fig,  9,  h  and  b'),  or  obcordaks  short, 
id,  and  set  on  to  the  body  without 
rvention  of  a  long  neck.  The  seg- 
re  distinct  from  the  very  coramence- 
lear  the  head;  and  so  rapidly  do 
crease  in  width,  that  the  anterior 

the  body  becomes  lanceUshaped- 
ifty  joints  are  immature;  and  in  tlie 
example  Lenckart  counted  a  total  of 
its*  It  displays  a  greater  number  of 
careous    cor|>uscles,    and  a  greater 

of  lateral  uterine  processes  (Leuck* 
bbbold,  '*Kemarks  on  the  Human 
C  in  Proceeilinga  of  Zoological  So- 
ov.,  1862). 

imatnre   Tape-taorvis,  Nonsexual, 
Tystic,  or  Ves'ieular  Parcmtes. 
>  entozoa  are  variously  spoken  of 
older,  and    even   by  many  recent 
on  medical  subjects,  under  the  vague 
f  hydatids,  cysts,  an<f  acephaloeysts^ 
1  inhabit  the  closed  cavities  of  ani- 
r  they  are  enclosed  in  cysts  in  the 
olid    parenchyma    of   their  organs, 
e  represented  by  the  solices  or  second  stage  of  the  tape- 
embryo,  and  consist  of  a  Tmriia  head,  pmvided  with  a 

hthrioefphahi^  conktius,   iiAttiral  ai^c ;  (b.)  Heait,  >»ack  view^  nm^fied 
r«;  (A*,)  Upi*er  part  of  liotly  ami  heatl^  maguilicHl  2  dinmcters. 
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similar  circle  of  liooklets  and  four  oseula,  and  this  head  is 
by  a  neck  to  a  vesicular  body  of  variable  size.     These 
believed  to  be,  as   already   describedp  varied    forms  of 
embryos,  of  which  the  following  are  known    to   infest 
parts  of  the  human  body: — 

L  The  Cysticercus  cellukmjR,  as  seen  m  man  and  in 
consists  of  a  vesicle,  conical,  glistening,  and  white,  euiii 
fluid;  to  this  a  head  is  attached  by  a  narrow  pedicle  cil 
which  is  transversely  lined— the  lines  approaching  toi 
towards  the  vesicle.  Its  ai^e  varies  in  solid  viscefa 
of  a  small  pea  to  a  large  marble  •  but  in  tr^e  canities, 
the  ventricles  of  the  bmin,  it  attains  a  larger  size.  The 
neck  Clin  be  draT^m  as  if  into  tho  vesicle,  so  that  the  fi 
appearance  of  the  parasite  may  thus  be  very  much  altei 
external  cyst  encloses  the  parasite  when  it  inhabits  a  solid 
such  as  the  substance  of  the  liver,  or  amongst  the  coi 
tissue  of  muscle;  but  in  close  cavities,  such  as  the  ey© 
ventricles  of  the  brain,  ihere  is  no  enveloping  cyst, 
parasite  floats  free  within  the  cavity.  In  these  more 
ditiona  it  tends  to  grow  more  like  the  form  of  a  taj] 
and  if  it  happens  to  be  in  the  eye^  it  may  soon  destroy 
fixing  its  hooks  in  some  of  its  delicate  textures-  The  cysi^ 
envelops  the  parasite  is  developed  at  the  expense  of  the 
which  the  parasite  imbeds  itself  They  have  been  thus 
the  heart,  liver,  choroid  plexus,  the  brain,  in  the  ti^isue  betite 
the  sclerotic  and  the  conjunctiva,  in  the  anterior  and  [lOiteOl 
chambers  of  the  eye  (ilACKENZlE),  and  in  the  retina  (ORllH 
The  head  resembles  that  of  the  T.  sdium,  and  carries  thiit 
two  hooks  in  two  rows,  and  the  neck  varies  greatly  in 
The  parasite  is  especially  frequent  in  domestic  swine, 
them  it  produces  the  appearance  known  as  the  "nicj 
''measly  pork." 

2.  Tlie  CyBticm'cus  ex  t(Eni(i  medlocmielhiia  is  to  be  fount 
muscles  and  internal  organs  of  cattle.     For  our  knowledge 
larval  state   of  tlie   T,  m€diocaneIlata  we  are    mainly  imfcl 
to  Professor  Leuckart.,  of  Giessen.     He  has  artificially  nared 
in  the  flesh  of  calves,   from  the  eggs  of  a  T.  iiiedi 
and  recent  experimental  researches    incontestibly  prove 
'*  measles"  of  cattle  give  rise  to  the  T,  medi^)cancliata. 
two  calves  with  the  fresh  QggA  of  the  T,  TmdwoarieUata, 
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them  the  proglottides  of  this  parasite.  The  first  animal  he  ex- 
perimented on  died  from  a  violent  attack  of  the  measle  disease ; 
and  on  dissection  the  muscles  were  found  filled  with  measles,  or 
vesicles  containing  imperfectly  developed  scolices.  On  the  second 
occasion  a  smaller  number  of  proglottides  (in  all  about  fifty)  were 
administered,  and  the  febrile  symptoms  again  appeared  with  such 
vimlence  that  Leuckart  thought  this  animal  would  die  also.  For- 
tanfttely,  after  the  lapse  of  a  fortnight  from  the  commencement  of 
symptoms,  some  abatement  of  the  disease  took  place,  and  this  grad- 
ually continued  imtil  the  animal  was  perfectly  restored  to  health. 
Eight  and  forty  days  subsequent  to  the  earliest  feeding  experi- 
ments (which  were  continued  at  intervals  for  eighteen  days) 
Professor  Leuckart  extirpated  the  left  deido-mastoid  muscle  of 
the  calf,  and  whilst  performing  the  operation  he  had  the  satisfac- 
tion of  seeing  the  cysticercus  vesicles  lodged  within  the  muscles. 
They  were  larger  and  more  opalescent  than  those  of  the  Cysticer- 
cus tcenicB  cellulosody  but  nevertheless  permitted  the  recognition  of 
the  young  worms  through  their  semi-transparent  coverings.  The 
heads  of  the  contained  cysticerd  exhibited  aU  the  distinctive 
peculiarities  presented  by  the  head  of  the  adult  Strobila  (the 
T.  medioccmeUaia),  Taking  the  results  of  this  experiment  in 
connection  with  previously  ascertained  fSsicts,  the  most  unequi- 
vocal evidence  is  brought  together  that  man  becomes  infested 
with  the  T.  Tnediocamellata  by  eating  imperfectly  cooked  veal  or 
heef  in  which  the  cysticerd  abound. 

3.  The  Cysticercus  tenuicoUis  is  rarely  fotmd  in  man,  but  it 
has  occasionally  been  foimd  in  the  mesentery  and  in  the  liver. 
Eschricht  and  Schleissner  have  shown  that  these  Cysticerd  are 
sometimes  associated  with  the  Echiifwcoocus  in  Iceland,  (Cobbold, 
Lc) 

4,  5,  6,  and  7  require  no  special  notice. 

8.  The  Echinococcus  homi/nis  is  the  larva  of  the  T.  echino- 
^occua;  and  the  first  accurate  description  of  the  immature  form  of 
lie  parasite  was  published  by  Bremser  in  1821.  These  parasites 
lave  been  and  are  still  often  indifferently  named  "hydatids"  or 
'  echinococcus  cysts;"  but  English  writers  have  restricted  the 
erm  "  hydatid"  to  designate  the  enveloping  cyst,  and  the  term 
'  echvnococcus''  to  signify  the  contained  entozoon.  The  Echmo- 
^oocua  is  an  extremely  common  parasite  of  the  human  body.  It 
^aa  been  found  in  the  kidneys,  lungs,  liver,  \yTOkL,\ie»s\»,  «^<b^^^ 
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^  bmsta,  imae  of  the  tiiroat,  aad  the  bonea;  and 
aoi  unfiBqaeotlj  dkcbarged  with  the  expoctoration^  or 
Im  tbe  Icebudie  endemic  disease  due  to  this  pdcaatta 
aeu^j  n  p&it  <^f  the  body  in  which  it  has  not  been  fotuid; 
its  oecuxvmce  in  Iceland  is  a  remarkable  example  of  the 
^MiiM*  of  eystio  entozoii  in  the  human  gubjeet     It  ap|M^u^  tlii 
Ae  people  of  that  country  have  buen  for  soma  time  mat 
io  m  gn3ftt  extent  under  this  very  remarkable  hydatid 
wliich  mainly  affocta  the  liver,   peritoneum,  and  subcuti 
textare.     Eschricht,  writing   to  Von  Sielxild,   says  the 
hm  extended  itself  to   such  an  alanning  degree  that  about] 
iixth  of  the  whole  popidation  of  Iceland  are  affBeted  wiiJb  i 
tiM  it  is  attracting  considerable  attention  at  Coper 
piodaoes  a  long,  protracted  illness,  terminating  with  a 
death,  and  means  of  cure  have  not  yet  been  discover 
Slebold  considers  it  probable  that  this  disease  arises 
immense  quantity  of  dogs  kept  in  Iceland  for  the  pur 
herding  sheep  and  cattle*'  (Schleissnerj  Medical   Toptujra^f] 
Iceland;  Allen  Thomson,  1.  a;  also  Leared,  in  Medkal 
1863). 

In  some  cases  only  a  single  *'  hydatid  tumor"  k  devel<^ 
an  organ  or  part;  but  occaaionally  two,  three,  or  more 
may  be  found.     These  **  hydatid  tumors*'  consist  e^rtama 
firm,  fibrous  capsule,  of  a  tint  which  varies  with  the 
which  it  may  be  developed.     In  the  liver  they  are  whiti 
a  yellowish  tinge.     The  capsule  adheres  intimately  to 
rounding  tissue,  and  is  abundantly  supplied  with  bluod-ve 
Bauds  of  connective  tbsue  may  be  seen  stretching  outwards  i 
the  capule,  and  incorporating  it  with  the  tissue  in  which 
imbedded    Within  this  capsule,  and  completely  filling  it^  j 
A  gelatinous,  translucent*  gray  bladder  or  bladders,  oom{] 
numerous  conReutric  hyaline  layers,  giving  a  laminated  app 
to  a  sectioa     It  is  finely  granulated  in  some  ^mrta  (degeti 
and  highly  elastic.     {%)  A  \^tj  thin  and  delicate 
spread  over  the  interior  of  this   elastic  hyaline  bl 
innermost  layer  of  the  **  hydatid  tumor.*'    Tlds  mcinl 
mother  sac  of  the  Eclmwcoccus  embryo  (HuXLET),  aiid 
spontb  with  the  germinal  membrane  of  Profesaor  Uo^xiur* 
studded  with  innumerable  transparent  oelk,  varying  in 
of  measurement  from  iW^nnfthB  to  t^frttha  of  an  inch.    U 
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seat  of  the  development  of  innumerable  Echiiiococei  i  and  to  this 
nembmne,  in  a  fresh  hydatid  tumor,  they  are  found  connected 
hy  a  delicate  membrane,  cither  singly  or  (moi-e  commonly)  in 
rfusters,  the  number  of  individuals  on  the  cluster  varying  from 
ten  to  a  hundred  or  mor^,  as  shown  in  the  annexed  wood-cut 
(fig.  10> 


On  close  examination  with  the  naked  eye  these  groups  present 
the  appearance  of  a  number  of  delicate  white  particles  upon  the 
iimer  surface  of  the  germinal  membrane;  and  when  the  aggi"ega- 
tion  into  groups  consists  of  many  iudi\ddual  embryos,  they  may 
be  seen  through  a  transparent  cyst  They  are  the  molims  or 
embryos  of  the  T.  echinococcua  in  various  stages  of  develoij- 
loent  The  "  hydatid  tumor  "  is  filled  and  distended  with  a  clear 
watery  fluid,  with  numerous  large  and  small  vesicles,  more  or  less 
elear  and  transparent,  floating  free,  or  so  closely  packed  together 
that  they  cannot  be  removed  without  some  degree  of  pressure. 
Some  of  them,  particularly  the  smallest,  adhere  to  the  germinal 
membrane.  They  vary  in  size  from  that  of  a  millet-seed  to  a  size 
as  large  aa  a  gooseys  egg,  and  their  number  not  unfrequently 
amounts  to  several  hundreds  (560,  Pemberton),  or  even  thou- 
sands (7,000  and  8,000,  Allen,  quoted  by  Ploucquet  and 
Frerichs),  The  larger  of  these  free  vesicles  sometimes  contain 
smaller  ones  of  a  third  generation,  and  occasionally  they  in  their 
turn  contain  others  of  a  fourth   generation.      The  size  of  the 


•  Fig^  10,— Group*  of  ISdUtwcpccii  ^hovmig^l.)  Tbe  pedunculatetl  conneetioii 
between  these  parasites  and  the  germioai  membrane^  [2»}  Their  occurrence  in 
groiipB,  enveloped  by  a  very  delieateJy  tbm  membra  ue,  oontinnoua  with  the 
.^rsrtiaal  membrane  (after  Erasmus  Wilson)* 
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tomor"  and   the  germinal  membrane   must 
gW«r  aoGordiug  to  the  number  and  size   of  the 
and  in  pi\)portion  to  the  quantity  of  contained 
vkkji  h  BomtiamBB  rendered  slightly  opaque  by  tho  qunDtil 
imIujo  nftinnrnn  f  floa,ting  free  in  it.     Frc>m  the  rotunditr 
JWrnTinii  of  these  enclosed  Teaicles  it  is  dlfiicult  to  ^  tl 
fiir  axuninatloii  I  and  when  they  are  punctured^  their  fluid  < 

tenk  issue  from  the  vesicle  in  a 
of  considerable  force,  unpeOed  by 
contractile  power  of  the  elastic 
and  if  the  incision  be  of  a 
size,  the  vedcle  will  roll  up 
itself  inside  out.  The  Eck 
,,-^^  -*yc^  embryo  varies  in  size  from  rtth'fif 

yi  M  ^f  ^  ^^"^  ^  length  in  the  contrt^ 

•         fs    11  •  state,  and  from  r^th  to  Ath  o/a^iiJ 

'  its  elongated  form.     These  i-aruili 

m  lengUi  are  aceoi  ding  m  the  head  of  the  parasite  is  esctmcli^ 
retracted  witliin  the  vesicle.  The  contmoted  state  in  which  j 
Iiend  18  retnicted  within  the  vesicle  is  the  form  most  eomm 
seei  in  the  "hydatid  tumor/'  after  removal  from  the  ostgm 
which  it  was  developed.  In  this  state  it  is  usually  globulai 
xixwl,  and  slightly  flattened  at  the  opposite  poles.  In  the  ej 
gftled  state,  when  the  head  Ib  extruded  and  the  hook» 
outside,  Uie  parasite  is  usuidly  larger  at  the  cephalic  em 
there  may  be  seen  four  suctorial  prominenees  and  the 
boaUeta 

Til©  Eckinococci  vary  much  in  regard  to  the  numlier 
aEc  booklets  they  display  at  certain  intervals  of  gro 
Ml  sufficiently   to   give   ground   for  t>i>ecific   distinctio) 
amongst  them;  and  while  the  number  of  hooks 
ftU  the  forms  of  Echinococci  that  have  been  desert! 
%l  differences  in  the  me  and  charact^^r  of  these  h' 
liiip&  reference   to  the   degree  of  development  of  the 
^ATdCABT,  Cobbold).      These  hooks  are  arranged  in 
round  a  membranous  disc  (fig.  12,  A),  and 


'f%.  ll«^Two  JkhtnocQcci  torn  i  ** bjdj^tid  tumor/'    llk#  one  hm  ll# 
mmti  vtt^in  ike  veddei  the  c^tber  bu  tbe  head  «xtnid««L 
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Fig.  12.  • 


twenty-eight,  thirty^four,  forty-sis,  or  even  fifty-two.     They  are 

arranged  in  two  rows  (fig,  12,  -4),  one  row 

coBtainiDg   longer  hooks    than   the   other; 

the  longer  ones  measuring  about  rArth  of  ^ 

an  inch.     They  each  possess  a  gentle  curve, 

BO  that  there  is  a  concave  and  a  coiivex 

border,  and  a  base   (fig,    13,  b,  c)    which 

encroaches  on  the  concave  border  for  nearly 

half  its  length.    Tlie  base  is  broader  than 

any  part  of  the  hook,  and  has  a  bifid  end. 

These  booklets  move  on  the  central  bifid 

process  as  on  a  pivot  (%.  IS,  f,g,k).     Hook  ^^ 

sacs  may  be  distinguished  with    a    suffl- 

eiently  powerful  lens.     These  booklets  are 

«jf  so  minute  a  size,  and  at  the  same  time  so 

extremely  chanicteristic  and  important  in 

dia^osis,  that  the  annexed  wood-cuts  (figs. 

12  and  13,  after  Erasmus  Wilson)  may  give 

an  idea  of  their  shape  and  arrangement 

The  head  of  the  worm  is  separated  from 
its  body  by  a  groove,  and  at  its  op|>osite 
pole  m  an  umbilical  depression,  which  gives 
insertion  to  the  peduncle  which  fixed  it  to 
the  germinal  membrane  (fig.  11,  a,  a). 

As  the  growth  of  the  '*  hydatid  tumor"  advances,  the  external 
enveloping  capsule  gradually  loses  its  uniform  thin  and  smooth 
character.  It  becomes  rigid,  fibrous,  or  even  cartilaginous,  wbile 
its  inner  surface  becomes  rough  and  uneven,  covered  here  and 
there  with  laminated  deposits.  Frerichs,  of  Berlin,  has  seen  such 
capeules  completely  suiTOundud  by  a  calcareous  shell ;  and  the 
thicker  and  more  rigid  the  capsule  becomes,  the  greater  is  the 
_resistance  opposed  to  the  fuiiher  growth  of  the  Ecftinococci^  which 

[•  Fig,  12. — {A.)  An  Echinocaccus  viewed  tnrnsvej^ly,  the  head  beittg  dir«ctetl 
tbe  obserT^or;  $^  «,  Buctorkl  disca.  The  hooldeta  ara  aedn  to  eacircle  a 
obnuioiiEi  diJBc. 
f  {A.)  The  cirdo  of  hooklets  atien  upon  its  trnder  iur^e ;  thirty -four  in  number, 
"•eveateen  loDg  and  seveDteen  short.  {B.)  b^  f,  Lateral  views  of  the  separate 
hooldctB — i,  Thelmsa;  c^  The  central  extremity,  or  bitid  ptoceaa  of  the  liaae;  c, 
Hookl«is  viewed  iipoD  the  concave  or  inferior  border;  /,  g^  it,  A  diagram  illuBtrat- 
mg  the  movements  and  position  of  the  hooldets.  The  dotted  tine  represents  the 
outer  surface  of  th«  neck,  and  nma  through  the  fixed  point  of  the  three  hooki. 
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may  even  be  thus  arrested,  so  that  the  parasites  die,  and  a  Bpon- 
taneous  cure  results  (CnuvEiLHiER,  Frebichs). 

Compound  "hydatid  tumors"  have  been  found  in  irtudi 
the  cavity  is  multilocular.  Outgrowths  or  buds  form,  wludi 
give  an  alveolar  character  to  the  lesion  (BlTHL,  ViBClot, 
Frebichs). 

It  htis  been  usual  to  consider  that  there  are  two  distinct  ibnos 
of  Echinococci,  severally  referable  to  different  tape-worms;  bat 
they  are  now  regarded  as  one  and  the  same.  The  Echinococd  m 
prevalent  in  Iceland  are  known  to  occur  indifferently  in  men  and 
oxen;  and  are  sometimes  so  prevalent  that  about  one-eighth  d 
all  the  cases  of  disease  are  referable  to  this  cause;  and  genenll; 
several  members  of  one  family  suffer  (Leared). 

Acephalocysts  were  first  described  by  Laennec  as  growths  d 
membranous  cysts.  In  the  present  state  of  science  they  an 
regarded  as  abortive  Cysticerci  or  Echiiwcocci — ^parasites  of  one  a 
other  of  those  kinds  in  which  the  development  has  been  arrested 
Remains  of  booklets  liave  been  found  in  them ;  and  the  structon 
of  the  cyst  may  sometimes  be  seen  to  be  precisely  similar  to  tiot 
of  the  Echiiior.ocoia  cyst  They  have  been  found  in  all  those 
pbices  where  the  Cysticerci  and  Echinococctis  cystsj  are  known  to 
u]x)und — e.  jr.,  liver,  spleen,  kidney,  bladder,  and  in  the  exortow 
of  bones. 

Thus  we  have  seen  that  each  kind  of  Tcenia,  has  not  onlyite 
own  definite  vesicular  embryo,  but  each   Tcenia  has  a  definhf 
Cyati^iercua  or  Echinococcus;   and  all    of  them   are  capable  of 
l>eing  developed   or   reared  into   Tir^nia  w^hen    transferred  intv 
the   alimentiry   ciinal    of   a    suitable    animal;    and  convenelj', 
the    development    of    CysticercuH    and    Echinococci    occur  ii 
man  and   other  animals   in   consequence    of  segments  of  tape 
worms,  or  the   ri|»e   ova   they  contain,  being  eaten  with  thar 
food. 

The  exiKjriniental  jiroof  of  these  statements  it  Ls  the  principal 
scientific  merit  of  Kuchenmeister  to  have  established,  by  experi- 
ments which  date  so  far  back  as  1851;  and  they  have  sbs 
been  repeated  and  confirmed  by  many  other  observers  (SlEBOUi 
Nelson,  Zenker,  Leuckart,  Weinland,  Knoch). 

The  exiKJiiments  of  Kuchenmeister  were  made  on  a  variety  of 
animals,  and  in  one  instance  on  the  hiunan  body.     The  folloving 
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Von  Siebold  and  otliers,  condensed  from  Dr.  Allen  Thomsons 
valualJe  paper  in  the  Glasgow  Medical  Journal^  No.  x.,  July, 
1855,  and  which  demonstrates  the 

Belation  between  the  QyBtic  and  the  Cestoid  Entazoa. — These  ex- 
periments mainly  consist  in  observing  the  effects  of  feeding  an 
animal  with  the  ova  or  Isrvje  with  which  it  is  designed  to  affect 
it.  Tlie  Jirs^t  experiment  of  this  kind  wtis  performed  hy  Kuehen- 
meiHter  in  1851.  He  caused  young  dogs  to  eat  with  their  food  a 
number  of  the  Cysticercvs  ^wiformis  of  the  rabbit  and  hare,  and 
found  that  after  some  weeks  the«e  Cijstix^rci  were  converted,  in 
the  intestine  of  the  dogs,  into  the  T.  se^raia. 

The  more  important  of  the  experiments  devised  and  performed 
by  Von  Siebold  confirm  these  results,  and  are  described  by  him 
in  hiB  Essay  on  Tape-w&rmB.     They  may  be  arranged  as  follow: — 

First  Series.— Ten  young  dogs  were  fed  with  the  C,  pim/ormw 
from  the  rabbit,  and  being  killed  and  opened  at  different  succes- 
sive ])eriods  afterwards,  the  gradual  pragress  of  conversion  of  the 
Cysticerci  into  Tceniw  was  carefully  oljserved  in  theii*  intestines. 
It  appeared  that,  by  the  action  of  the  gastric  fluid  in  digesti9n, 
first  the  cyst  and  then  the  caudal  vesicle  of  the  Cystwemus  were 
disaolved  in  the  dog's  stomaeh ;  but  the  head  and  neck,  resisting 
entirely  the  solvent  action,  passed  into  the  duodenum.  Here  they 
Boon  became  attached  to  the  raucous  membrane;  and  after  an 
interval  of  only  two  or  three  days  they  were  seen  to  enlarge,  the 
bead  and  neck  undergoing  little  change,  but  the  boily  elongating, 
and  transverse  grooves  appearing,  which  afterwards  became  more 
marked,  and  divided  the  body  into  segments.  In  less  than  two 
months  these  Tamiw  had  attained  a  length  of  ten  and  twelve 
inches;  in  three  months  they  were  from  twenty  to  thirty  inches 
long,  and  the  reproductive  oi^ns  were  fully  developed  in  the  last 
or  caudal  segments,  which  then  began  to  separate  as  progloliidea. 

Stamd  SlenV^,— These  experiments  were  made  b}^  feeding 
young  dogs  with  the  G.  tenuicollis,  which  is  common  in  domes- 
tic cattle,  and  of  which  the  vesicle  often  attains  a  large  size. 
Having  found  that  the  vesicle  was  invariably  destroyed  by 
digestion.  Von  Siebold  contented  himself  thereafter  with  giving 
the  heads  only  to  the  dogs,  removing  artificially  the  vesicle.  Six 
young  dogs  were  the  subjects  of  this  experiment,  which  was 
conducted  in  a  manner  similar  to  the  first,  and  with  the  same 
t — namely,  the  formation  of  tape-worms,  w^hich  readied  their 
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full  development  in  forty-eight 
with  T.  aerrata. 

Third  Series. — In  this  set  oi 
from  the  .flesh  of  the  hog,  wa 
received  at  different  times  a  n 
their  fiKxl,  and  on  Ixjing  opened 
tape-w<»nns,  which  resembled  ex 
in  their  intestine,  in  various  st*i 
ing  to  the  length  of  time  that 
struck  with  the  clone  rcsemblan 
to  the  common  T.  aoliuvi  of  mai 
son  of  various  examples  of  these 
identical,  and  not  to  Ik;  specified 
they  are  varieties  of  the  same 
difference  of  tlieir  jjanisitic  habit 

Fovrth  Srrif's. — This  series  oi 
the  sjime  maniuT  as  the  la«t,  but 
denuruH  cvri'lmil'iH,  the  entozoi 
with  the  disease  calle<l  "  sturdy"  i 
when  infestinj:^  the  bmin  of  she 
Cc&nuruH  niijjjlit  be  procured  a 
were  carrie<l  to  a  part  of  the  c« 
were  affcctiMl  with  "  the  sturdy." 
seven  do^j^s  fed  with  the  Ccennrv 
found,  at  succcssivt;  iMTio«ls  and 
ment;  in  thirty-eiglit  days  the 
and  appcari'd.  like  those  in  the 
@pond  exactly  witli  1\  ftmyfta  ai 
the  experiment  was  rendered  n 
distemper  at  the  time. 

Fiflli  Series.— Tho  last  of  t] 
Siebold  wei-e  made  with  the  Schi 
cjittle,  which  arc  probably  not  s] 
man.  As  many  as  twelve  younj 
quantity  of  the  small  Ecliinococci 
at  various  periods  from  the  comn: 
there  were  found,  in  all  differe 
Tania  tottilly  different  fn)m  any 
mcntfi,  OT  iudeed  frora  any  accui 
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T,  e€hin<»coccus.  It  is  remarkable  for  its  very  small  size — not 
much  longer  than  an  inch;  and  for  the  small  oxunber  of  its 
jointa — which  never  amounted  to  more  than  three;  and  for  the 
circumstance  that  the  reproductive  organs  are  confined  to  the 
two  last  segments,  and  the  caudal  joint  separately  as  a  proglxMis 
at  a  verj'  e^rly  period 

The  last  experiment  to  be  noticed  may  be  looked  upon  as  the 
most  interesting  of  all  Having  the  opportunity  of  repeating  on 
a  condemned  criminal  the  experiments  which  he  had  previously 
performed  on  animals,  Kuchenmebter  contrived  to  give  to  this 
man^  at  seven  successive  times  between  130  and  12  hours 
previous  to  his  execution,  mingled  with  various  articles  of  food, 
a  niunber  of  Cystimrci  from  the  hog  and  some  from  the  rabbit 
"  They  appear  to  have  been  partlj^  disguised  by  their  resemblance 
to  the  grains  of  rice  in  warm  rice  soup;  parUy  by  their  like- 
ne-ss  to  the  small  bits  of  paste  in  a  kind  of  vermicelli  soup;  and 
partly  foisted  on  the  unhappy  wretch  by  being  substituted  for 
the  small  lumps  of  fat  in  blood-puddings  "  {Brit  and  For.  Med.- 
Chh\  Semew,  Jan.,  1857,  p.  119).  After  death,  a  number  of  young 
T€B^ii^,  in  difterent  stiiges  of  advancement,  were  found  in  the 
intestine;  the  greater  number  of  them  loose,  but  a  few  attached 
to  the  mucous  membrane.  The  form  of  the  booklets,  and  other 
circumstances,  induced  him  to  regard  these  tape-worms  as  the 
T.  Botium.  There  were  no  traces  of  the  Oystwerci  last  swjillowed  ■ 
and  Kuehenmcister  was  of  opinion  that  those  only  which  were 
finst  ttiken,  and  which  were  quite  fresh,  had  been  converted  into 
TtenicE,  and  that  those  taken  later,  being  dead,  had  been  digested 
with  the  food.  Lenckart  made  a  similar  experiment  He  fed  a 
man  thirty  years  of  age  with  Gydw&rci  from  a  pig,  and  in  two 
months  the  man  had  TcBuim. 

But  the  enthusiastic  Gemians  were  not  yet  content  with  the 
proof  M,  Humbert,  of  Geneva,  experimented  on  himself  On 
the  11th  December,  1854,  he  swallowed  fourteen  fresh  Oyaticerei 
in  presence  of  ilM.  Yogi  and  Moulinif^  Early  in  March  of 
1855  he  felt  the  presence  of  Tamiiv,  and  dischaiged  fragments  of 
them. 

With  regard  to  the  converse  experiments,  the  following  facte 
to  ay  be  related : — 

Kucbenmeister^  having   previously   caused   the  production  of 

e  T.  amrata  in  a  dog^  by  feeding  him  with  the  C*  cm^ebrali^ 
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from  a  sliecp,  gave  to  young  lambs  some  of  the  ripe  joii 
or  proglottides  of  tliis  Tcenia,  and  l>y  the  fifteenth  day  1 
usual  symptoms  of  sturdy  began  to  appear  in  the  lambs.  Km 
enmuLstcr  sent  some  of  the  same  Tceniw  to  Van  Beneden 
I^)uva!n,  to  Eschricht  at  Copenhagen,  and  to  Leuckart  at  Giess 
all  of  whom,  in  sopamto  ex{>erimcntH,  caused  lamljs  in  the  sa 
manner  to  take  the  Tivnice  segments  with  their  food,  and  in  all 
causes  the  same  n»sult  followed — namely,  the  occurrence  of 
8ymi»toms  <»f  Htut-Jy  at  a  period  of  fi-om  fifteen  to  eighteen  d 
after  the  mature  st»gments  of  ToenicB  were  given.  Tlie  a 
experiment  had  likewise  Ixjen  perfoniied  by  Dr.  Haubner 
Dres<len.  He  caused  six  young  lambs  to  swallow  the  living 
mature  segments  of  a  T.  Herrata.  Tliey  all  died  of  the  vertigiB 
disease;  and  the  CVj?;/?/?n/w  cysts  were  found  in  the  brains,  he 
hmgs,  and  vohinbirv  mus(rles.  Tlie  symjjtorns  commenced  hy 
lifteenth  day;  and  in  ])oint  of  time  their  appearance  was  curioi 
constant,  the  Miligo  lK»ing  obvious  between  the  fifteenth 
eighteenth  days  in  all  the  exi»eriments. 

Several  <if  these  experimenters,  having  examined  carefully 
lambs  so  aflictr'd,  won^  able  to  detect  the  progressive  stag*? 
fi>nnation  of  tlm  CwnumiA  in  the  cortical  substance  of  the  hi 
when?  alone  tlnvso  ent*>zoa  seemed  t^)  attain  the  tnie  Cunx 
fonn.  niere  wen»  abundant  traces  of  them  in  the  h< 
diaj»hni;^nn,  and  other  muscles,  ami  also  under  the  skin,  in  a 
f>f  the  <'xperiin(»nts;  but  in  these  situations  they  appeared 
be  abortive;  whili*  in  the  brain  they  gradually  gi'cw,  an<l  ins 
instances  the  vesicle  had  there  atttiined  the  size  of  a  hazt.l 
The  bniin  was  in  all  instances  marked  with  infianied  grooves 
its  surfiee,  indicating  prolwibly  the  tnir*k  of  the  Tctn'ia  embi 
for  at  the  en«l  of  lacli  of  thes<i  tracks,  in  tlie  early  stages,  ^ 
found  the  minut«»  Oi'nitrcr. 

Another  confirmation  of  the  fact  of  the  conversion  of  the 
of  Tivnin  into  cijHtir  entozod  has  been  affoixled  }»y  an  ex|H'rii 
of  LrMukarts,  which  merits  separate  mention.  It  gives 
complement  of  the  relation  between  the  C.  /a>fcujart8  of 
mouse  and  the  T.  nyia^coUis  of  the  cat.  Haviiijr  in  hi.s 
session  a  family  of  white  mice,  which  he  had  emjiloyttl 
various  r'xperinients,  and  in  none  of  which  had  the  Cysfice 
ot  tW  \\\^T  \>^ic\\  Y*i't^"^>i'^^.^^si  SS^^  ^"^  "^^^E^  <5mJ:;.  of  twelve,  ' 
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breaking  up  the  ripe  joints  or  proglottides  of  this  tape-worm 
from  a  (^t     Four  months  afterwards  he  found,  on  opening  these  j 
mice,  that  four  of  thern  were  affected  with  the  C  famlolaria  ' 
of  the  liver;  and  he  asceitained  that  in  none  of  the  mice  whicli 
had  not  received  the  TmivUi  ova  waa  there  any  production  of 
theae  entozoEL 
^b     From  the  whole  series  of  observations  and  experiments  that 
"liave  now  been  made,  and  of  which  a  summary  has  been  here  ■ 
given,  the  general  conclusion  may  be  drawn  that,  while  much  J 
probably  remains  to  be  done  in  the  details  of  the  subject,  a  most  I 
important  advance  has  through  their  means  been  made  in  the 
explanation  of  tlie  manner  in  which  these  entozoa  gain  access  to 
the  seat  of  their  parasitic  habitations.     It  appears  by  them  to 
have  been  ascertained— (1.)  That  entozoa  are  always  introduced 
into  animals  from- without;  (2.)  That  stime  ohtidn  access  to  the 
body  of  animals  from  water^  or  other  matters  in  which  they  have 
previously  lived  in  the  free  condition,  while  others  are  taken 
along  with  animal  food  bi  which  the  entozoa  have  lived  parasiti- 
catty;  (3.)  That  entozoa,  when  reaching  sexual  perfection  in  their 
parasitic  condition,  require  to  be  in  a  situation  which  communi- 
cates  vni\\  the  external  air,  their  most  common  position  being  the 
alimentary  canal,  and  more  rarely  the  pulmonary  cavities;    (4.) 
That  almost  all  the  entozoa  inhabiting  close  cavities,  or  encysted 
in  the  bodies  of  animals,  are  only  imperfect  and  earlier  forms  of 

k other  entozoa,  which  may  attain  maturity  in  the  open  cavities  of 
the  same  or  of  different  animals,  or  in  the  free  condition;  (5.)  Tliat 
ftntoEoa  rarely  propagate  themselves  in  the  same  animal  in  which 
they  have  arrived  at  sexual  maturity,  but  require  a  different 
habitation,  which  they  reach  by  migrations  in  the  various  modes 
before  referred  to;  (6.)  That  the  cystic  entozoa  are  t!ie  imperfect 
states  of  different  Twnim;  (7.)  That  Tmiiiw  are  almost  invariably 
introduced,  in  their  earlier  condition,  into  the  bodies  of  animals 
with  flesh  or  other  animal  food;  (S,)  That  if  the  ova  of  Twniw  be 
introduced  into  the  alimentary  canal  of  a  suitable  animal,  through 
water,  vegetable  food,  or  fmit,  their  tendency  is,  after  penetrating 
the  tissues,  to  become  encysted,  and  to  assume  the  form  of  »> 
^^cystic  entozoon,  such  as  that  of  a  Ci/stieercus,  Cmnurue,  or 
^^^cftiTwcoccus;  (9.)  That  if  these  cystic  entozoa  again  ai'e  taken 
by  certain  animals  with  their  animal  food,  the  head  part  (which 
corresponds  with  that  of  a  Timiia)  i-esists  digestion,  and  has  a 


838  SPECIAL   PATHOLOGY — TAPE-WOBMLB. 

tendency  to  estal»lish  itself,  and  liecome  developed  into  some  funn 
of  Tivn'm  in  the  alimentary  canal,  by  the  formation  of  segment- 
afti»r  attaclinient  to  the  mucous  membrane. 

Many  of  the  inimatuiv  entozoa  jwuss  tlieir  whole  life  as  encysto 
j>arasit<*K,  and  a  few  even  ac<^uire  the  jointed  form,  or  U-conn 
partially  divided  into  sej^nenis,  while  still  within  tlieir  cl«iw 
cysts.  A  well-known  example  of  this  is  afturded  by  the  ( 
Jatfciohirlif,  which  inhabits  cysts  in  the  liver  of  the  rat  ari^ 
mouse,  and  has  l>een  the  means  of  leading  Von  Sieljold  and  Di 
Henry  Nelson  (indejHjndently  of  each  others  obsor\'ation.s)  t 
the  disc*overy  of  the  remarkable  relation  now  proved  to  exL 
between  the  rtfstic  or  vmicuhtr  eiitozoa  and  the  ce*ftoidt*n  or  Uiih 
vuxrma.  Tliese  ol>ser\-ei*s  found  the  cystic  entozosi  in  the  liv< 
«)f  the  mouse*  and  mt  in  ever}'  stiige  of  development,  from  tl 
simphrst  vesicular  f<>rm  of  the  tnic  Cysttcercu^  to  that  wlii< 
(from  thr  niimbiT  t)f  tin;  joints  and  their  ext^Tiial  foniO  hiisallt) 
ai»peanince  of  a  true  tJijKJ'Worm,  and  from  which,  in  fact,  it  wul 
diHei-s  in  tlu'  abscnre  of  sexual  oi-gsms  within  the  s«»^nnrnt>. 
rarrful  comjjarison  of  the  fonii  of  tin;  head,  its  circle  «>f  luHiklci 
tijc  four  oscnla  or  suckei-s,  and  other  jiarts  in  the  Cy^^t'tc^rrcm 
till?  nit  or  mousi»,  with  those  of  the  2\  ciu^s>iicvUi>t,  which  i 
babits  tho  intestine  of  the  cat,  has  shown  an  exact  resembbni 
between  thi'in.  Dr.  Allen  Thomson  has  repeat* •«!  and  coutinn 
thcsi'  olisrrvatioiis  (Ait.  "Ovum/'  Ci/chtj»4f'lia  mf  Aitftfomy  .  T 
<M»nclusioii  such  oliservations  lead  to  is  now  <^enenilly  rcj^'anlcd 
4'^tablished — nanurly,  that  the  cat  n?ccives  its  T,  crffj-f^iri/Ills  wi 
the  flesh  of  the  mouse  or  nit  which  it  may  have  eaten. 

Symptoms  of  the  Presence  of  Tape-worm  and  Qystic  Parasites. 
From  what  has  been  sUited,  it  is  obvious  that  tliesci  must  l»e  vi 
variabli',  determined  by  the  fonn  of  the  panisite  and  the  hn-ali 
in  which  it  exists.  Almo.st  evc;ry  Ciis*?  has  some  sjierial  sympt4»: 
of  its  own,  local,  reflex,  or  yenund. 

In  the  alimenUiry  cjinal  the  tjipe- worms  occasion  uncitMiiess 
J  win  in  the  alKloinen,  somt^times  spasmodic,  giiawin*^.  or  bitii 
but  more  fre(|Uently  a  distressing  feeling  wliich  csinnot 
descrilted.  Irritjitir»n  at  the  mucous  orifices  (nnuith.  nose,  a 
anus)  are  also  characteristic  accompaniments,  llic  bowels  n: 
be  constipated  or  relaxed;  the  stools  exceedingly^  durk  or  whi 
the  aTp\vet\tAi  wiuxeUuven  U^st  and  sometimes  vomeious;  sleeji  il 
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combined  irritating  causes,  a  remittent  fever  ocxjui's,  which  has 
received  the  name  of  "worm  fever.*'  The  mind  is  also  often  so 
much  depresksed  as  to  amount  to  hy|K>clK)ndriasis, 
P  The  s}ariptoms  of  the  existence  of  worms  in  the  small  intestifie^ 
such  as  TcEni<B,  are  often  exceedingly  obscure,  and  simidate 
many  other  dise^ises;  so  that,  until  a  patient  has  passed  a  portion 
of  the  parasite  worm,  we  are  unable  to  predicate  its  existence 
with  any  certainty;  and  at  no  time  till  we  actually  see  the 
parasite  can  we  determine  its  species. 

Frevention  and  Treatment  of  the  Tape- worm  and  Vesicular  Parasites. 
— The  preceding  history  points  out  very  clearly  the  means  to  h© 
adopted  for  the  prevention  of  titpe-woi'm.  At  the  same  time, 
it  is  probable  that  there  may  be  other  accidental  means  by  which 
the  larv®  of  the  tape- worm  may  be  introduced;  and  it  will  be 
easily  understood  how  this  may  more  particularly  happen  in  the 
eases  of  buteJiei^,  cooks,  or  others  in  tie  habit  of  handling  affected 
meat 

The  instances  in  which  the  hum^in  body  is  affected  with  the 
CystiGerQiut  or  other  Ci/stic  entozoa,  though  not  very  rare,  are  by 
no  means  so  frequent  as  those  of  tape- worm;  but  they  are  much 
more  serious  in  their  effects,  moi-e  olkscure  in  their  origin,  and  in 
the  meantime,  therefore,  more  difficult  to  prevent.  Scarcely  any 
attention  has  yet  l»een  given  to  the  som^ce  from  wliieh  the  various 
individuals  of  the  cydlc  mitozoa  infesting  the  htiman  body  may 
have  derived  their  origin,  but  the  oKsei^ations  already  rt'ftjrred 
to  make  it  extremely  probable  that  the  explanation  of  their 
introduction  is  to  be  sought  for  in  the  same  causes  which  have 
been  shown  to  operate  in  the  lower  animals.  Tlius  it  appears  to 
have  been  demonstrated  that  the  Cfmiurus  of  the  sheep  proceeds 
from  the  ova  or  first  cmbr>- os  of  7\BnicF,  and  it  is  most  probable 
that  those  are  obuuned  from  the  excreta  of  the  dog.  Tlie  only 
mode,  therefore,  of  removing  this  aflection  from  a  flock  in  which 
it  may  have  become  prevalent,  and  in  which  it  is  well  known 
sometimes  to  cause  very  great  losses,  must  Ijc  the  careful  separa- 
tion of  the  dogs  from  the  sheep  for  a  certain  time;  for  such  time, 
indeed,  that  the  dog  shall  find  no  more  Cwnuri  in  the  oftal  of 
sheep  which  die  of  staggers,  in  eating  which  it  receives  the  lain^^ 
of  its  T(Mnm;  and  that  the  dog,  being  free  from  this  Timiia,  shall 
not  furnish,  by  his  excreta,  the  ova  or  embryos  which,  being 
taken  accidentally  with  the  pasture  or  water  by  the  sheep,  estab- 


840  SPECIAL  PATHOLOGY — ^TAPB-WOBMB. 

lish  themselves  in  tliem  ns  encysted  ComuH.  Von  SiebolJ  siat 
the  important  fact,  that  those  flocks  which  are  entirely  witbc 
iloj^s,  and  are  stall-fed,  are  never  affected  with  the  "  sturdy." 

FrophylaxiB,  thercfore,  is  all-important;  and  the  entrance 
the  acolices  must  be  i)revent4id.  Tlie  following  remarks  are  i 
less  revolting  than  suggestive.  Dr.  Gordon,  of  the  Army  Medi 
Department,  thus  writes: — 

"  Tieiiia  apprsirs  to  be  of  very  frequent  occurrence  among  the  wl 
trooi-H  in  UpiuT  India,  and  t*s|)eci;i1Iy  the  Punjaul) ;  and  I  have  I 
told  by  HOHKJ  medical  officers  who  have  boon  stationed  at  Peshai 
our  nean'.st  «intoniii(^nt  to  Affghani.Mtan,  that  they  (irmly  ^K-lieve  ei 
third  Hohlier  has  had  tii(H!-wonii  during  tlic  two  years  regiments  ren 
there. 

"  Fn>iii  wliat  I  Imve  bet-n  able  to  ascertain  on  tlie  Rul»ject,  native^; 
not  partieularly  liable  to  tape- worm,  and  cei-t4unly  not   iiic»re  ro  iD 
north -western  ]Kirts  of  India  than  in   fxjwer  B<'ngiil.      TJiis  is  geiiei 
attributed  to  thrir  abiiOMt  total  abstinence  from  animal  fiHjd;  and  i 
we  consider  that  both  HindcHw  and  Mussulmans — all   except  the 
lowest  clas.Hi*s — abhor  l»igH*  ilesh,  while  our  own    countrymen  are 
|Nirtial    to    it.  and    the    common    H(d<lier   pi'obalily  not   ver}'  jmrtic 
reg}inlin^  the  rarly  history  of  the  animal  that    is  converted  into 
for  his  use,  an  additional  circumstance  in  favtmr  of  th<-  transfomii 
«)f  the  ('i/i<fuerrmt  constituting  the  *  measles'   of  j»ork  into  Titnla  is 
dis(*Iosed  to  us. 

**  Those  wlio  havi*  escaped  the  misfortune  of  luiving  lind  to  f lass ; 
years  in  India  can  form  no  idea  of  the  vast  herds  of  lean,  half-sta 
pigs  that  roam  ov<t  the  fields  and  wast<»  groiiiuls  in  the  viciml 
villiigfs:  iH'itluT  can  thry  have  any  conception  of  the  nature  of  the 
on  which  thrse  pigs  subsist. 

"The  natives  of  India  jjcrfonn  tlieir  ordinary  natural  functinus  ii 
ojM'U  air,  on  a  piece  of  waste  ground  left  for  the  purpose  on  the  outs 
of  every  village,  and  when*,  morning  and  evening,  men,  women,  chilt 
and  ]tigs  dot  the  ground  at  short  inter\'a]8  from  eacli  other.  Ii 
inei-edibly  short  space  of  time  after  the  villagers  have  left  the  field 
as  clean  as  if  they  had  never  Ix'en  there,  wliile  the  herd  by  which 
cleanincc  has  l>een  eilected  may  be  fonnd  in  some  ^hady  place  nea 
close  to  a  tank,  with  the  exception  of  a  few  of  the  more  insatiable, 
Lave  gone  to  hunt  for  dead  dogs,  cats,  cattle,  and  Hindoos  that  1 
paid  the  debt  of  nature  since  the  ]»ix>vious  meeting,  and  have  I 
thrown  or  left  on   the  plain  to   be  devoun^d   by  domestic  animals 
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Pigs,  boweverj  are  not  the  only  animak  that  live  in  this  filthj 
manoer  in  India ;  cattle  and  sheep,  tbat  are  so  particular  in  their  food 
in  Britaiuj  acquire  degenerate  tastes  in  India ;  and  it  is  needless  to  cuter 
into  sifuilar  paii^icnlars  regardiug  ducks,  fowls,  turkeys,  and  pigeons,  all 
of  which  are  more  or  less  used  as  food  by  our  countrymen  there. 

'*  I  hare  tliua  alluded  to  theaa  matters  with  n  view  to  indicate  some 
circumHtances  that  most  uti questionably  tend  to  vitiate  the  quality  of  the 
animal  food  upon  which  our  troops  in  India  mnat  subsist,  and  I  think 
X  have  at  least  shown  a  sufficient  cause  for  almost  any  amount  of  disease 
the  Ijfidies  of  these  animals-  as  also  why  their  fiesh  should  be  more 
ble  to  become  diseased  in  Upper  India  than  in  lower  Bengal"  {Med. 
Tinm,  Ko.  357,  May,  1857), 


PI.' 


Abstinence  fi^ora  the  practice  of  eating  raw  meat  is  to  be 
strenuously  recommended;  and  cases  closely  inquired  into  will 
Hpffcen  l>e  found  to  take  their  origin  from  the  babit  of  taking 
Httiimal  food  imperfectly  cooked  or  underdone.  Children  have 
been  affected  with  Tania  on  being  weaned,  from  the  custom  of 
^ving  them  pieces  of  pigs'  fle^b  to  suck  in  an  uncooked  state, 
and  containing  Cysii^erci.  Cooks  and  butchers  are  known  to  be 
more  liable  than  other  per>p3e  to  be  infested  with  tape- worms; 
and  in  countries  where  raw  or  uncmiked  meat  in  the  shape  of 
fisb,  fleish,  or  fowl  is  much  used,  there  tape-worms  greatly  abound, 
e*  g.^  Abyesinia.  By  contrast,  this  is  remarkably  brought  out  in 
that  country.  It  is  observed  that  those  who  abstain  fr^m 
flesh  altogether  in  those  countries  are  altogether  free,  e.g.,  the 
Carthusian  monks  of  Abyssinia. 

V^etables  eaten  green,  such  us  salads,  ought  to  be  scrupulously 
dean,  for  it  is  through  green  vegetable  food  and  fruits  that  the  ova 
whicli  lead  to  the  growth  of  Gydicerci  and  EcJiinococci  make  their 
way  into  our  bodies,  A  point  of  very  great  practical  importance 
in  preventing  the  spread  of  these  encysted  parasites  is  admirably 
insisted  upon  by  Dr.  Cobbold  in  the  Proceedings  of  the  Liniiwaji 
Soeiety;  and,  baaed  as  it  is  upon  a  widely  extended  knowledge  of 
the  subject,  it  deserves  serious  attention.  He  suggests  tliat  in 
pUtc^i  of  burying  tlie  exei-eta  of  animals  known  to  be  affected  with 
T^n'm,  all  suck  excreta  ought  to  6e  bunwd.  If  they  are  simply 
buried,  or  merely  allowed  to  drop  and  lie  on  the  ground,;  multi- 
tudes of  minute  embryos  escape  destruction;  and  may  ultimately 
find  their  way  into  the  human  body.  All  entozoa  {7wt  preserved 
for  mientific  investigation  and  mpernmetit)  should  be  thoroughly 
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ileatroyed  hy  fire  v:hni  pmctimbh,  and  under  no  circuioida 
shofrld  tlwy  1)6  thrown  a^lde  a«  luinnleas  reftiMe. 

Medical  Treatment — For  the  ejection  of  Tceyiifr  from  the  s 
hitestinca  a  groat  many  remedies  have  l>eeii  recommended;  h 
the  present  day  medical  men  very  generally  limit  them.selv< 
one  or  two  methods,  or  to  the  action  of  a  ]mrgative.  The 
ljratc<l  Swiss  n^medy,  purchased  by  the  King  of  France,  li 
purgative  composed  of  twelve  grains  of  calomcd  ami  twelve  g 
of  scammony,  followed  shortly  after  by  half  an  ounce  t<j  an  c 
of  the  sulphate  of  magnesia.     In  many  cases  it  has  been  effic 

By  many  the  i>urgative  treatment  is  seldom  adopted,  it  1 
more  usual  to  administer  the  oleum  terehiivthince  alone.  Ha 
ounrc  to  two  ounces  of  this  medicine  makes  the  patient  sli| 
tipsy,  is  less  likely  to  cause  stranguaiy,  and  pnnluces  thr 
four  motions;  and  in  these  the  worm  is  usually  found,  the  a] 
having,  it  is  sui>posed,  a  great  sympathy  to  this  subsUini'i»,  le 
its  hold  and  a<'tively  attempts  to  escape.  This  niedit;ine  m; 
n*peated  twin*  a  wei;k.  'llu'ee-fourtlis  of  the  inhabit;uits  of  i 
are  said  to  be  infestiMl  with  Taenia*,  and  the  native  nmo 
twenty  to  thiHy  drops  of  ]>finyJf>um — an  ag(.»nt  not  greatly  ilia 
lar.  The  (hcnadine  bark  has  acrjuired  mucli  roj^utation  in 
dist'asi?  in  the  West  Indies,  but  it  ha,s  not  supj>orte«l  the  I 
that  have  U'cn  cntrrtained  of  it,  at  least  in  tliis  e<mlltr\^ 

Drs.  diristison,  Jenner,  CJull,  and  othei's,  cmjdiiy,  with  j 

success  in  tape- worm,  the  dh^real  (dco-retilno^i^i  ejtnirt  of  the 

shield  fern  {lAisfrdft  Filir-tnas)   in  doses   of  twenty  to  twt 

four  grains— a  remedy  which  by  many  is  still   lH.dieved  to  h 

nmst  efficacious.     Dr.  (luH's  dose  is  one  and  a  half  to  twodrac 

The  liquid   extract  of  fern   root  is  the   officinal   remedy  ol 

llritish  Pharmacol Koia.     It  is  made  from  the  rhiztmta  or  root 

of  the  A**pidlum  or  Neph radium  Fixil-rfias,   according  t<j 

formula: — Feni  root,  in  coai-se  powder,  1  pairt;  ether.  2  j»arts 

sufficiency:    percolate   and   distil   off  the    ether,    and    the  li 

extract  remains.     The  dose  is  nx  30  to  rri  60,  in  milk,  or 

mucilage,  and  should  be  given  on  an  empty  st<.»inach.     3Ir  Si| 

finds  the  extract  of  the  unexpanded  frond  equally  etttKjtivo  ' 

that  of  the  rhizome,     llie  powder  may  be  used  alone  in  das< 

one  to  three  drachms. 

A  remedy  sometimes  used  in  Germany  is  Chabert  s  banJu 
mol,  or  the  "  oleum   Chaberti  contra  Toeniam."      It  is  ohtai 
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by  the  distilliition  of  twelve  ounces  of  oil  of  turpeutine  mixed  with 
four  ounces  of  the  oleum  animale  fmtidum,  which  is  the  crude 
oil  obtained  from  hartshorn  and  animal  bonea 

A  remedy  of  Abyssinian  origia,  called  Koosao  or  CusBO,  the 
flower  of  the  Brayeni  anthelrainiiea,  has  recently  been  much 
reconiinended;  and  has  doubtless  been  of  gi*eat  efficacy  in  some 
iDstaDce-s,  It  18  administered  in  the  foi-m  of  powder,  of  which  half 
im  ounce  is  mixed  with  half  a  pint  of  warm  water,  and  the  infu- 
sion, riith  iJte  mdimeiitt  is  to  be  taken  at  two  or  three  draiigltts, 
in  the  morning  on  an  empty  stomach.  If  the  bowels  fail  to 
be  moved,  a  brisk  cathartic  ought  to  be  given  in  tlii-ee  or 
four  hours. 

Another  remedy  of  more  recent  recommendation  is  Kameela  or 
Rt'f^oo,  the  Rottlera  fmdoria  of  the  natural  order  Euphm-hiace^^ 
and  sub-order  Orotonea.  It  has  been  highly  lauded  by  Dr, 
Gordon,  Surgeon  to  the  10th  Regiment  of  Foot-     He  writes, — 

'*  The  8i]ccess  and  rapidity  of  effect  of  the  kameela  in  removing  tape* 
worm  in  the  c&am  of  soldiers  of  the  10th  Kegitnent,  to  whom  I 
adminiiitered  it,  were  such  tbat  I  did  not  consider  it  worth  niy  while  to 
keep  notea  of  them  afler  the  first  two  or  thi^ee;  nor,  indeed,  were  the 
men  to  whom  it  was  administered  latterly  taken  into  hospital,  for  they 
iiooa  became  aware  of  the  wonderfnl  efficacy  of  the  remedy,  asking  of 
their  own  ftccor{l  for  a  dose  of  it,  after  which  they  invariably  ji^iled  with 
the  worm  in  the  course  of  a  few  howiia,  and  then  went  on  with  their 
military  duty  as  if  nothing  had  happcncfl;  while,  as  I  afterwards  ascer- 
tained, considerable  numbers  did  not  think  of  *  troubling  the  doctor  at 
all,*  but  J  on  suffering  ii-om  the  characteristic  symptom  a  of  the  worm, 
HpfiUed  for  the  kameela  to  the  apotht.*caryj  and  always  with  the  same 

*•  We  prepared  a  spirituous  tincture  by  adding  Oj:  of  alcohol  to  jiv,  of 
the  powder,  and  then  filtering.  We  never  succeeded  in  obtaining  more 
tlian  5vj,  in  this  way ;  and  of  this,  5j.  in  a  little  mint-water  waa  generally 
ibund  to  be  a  sufficient  dose^  3U-  beiog  in  some  cases  required,  and 
j^erbaps  in  one  or  two,  Slij*,  but  1  have  never  seen  the  remedy  fail  in 
:»t;nioving  the  worm  in  a  case  where  there  were  unequivocal  symptoms  of 
Mis  presence, 

**  With  kamt^ela  there  is  no  unpleasant  effect  It  is  not  even  neces- 
maty  to  take  a  dose  of  purging  medicine  as  a  prepaiative ;  and  beyond  a 
Arising  amount  of  nausea  and  griping  in  some  instances,  no  unpleasant 
giTects  are  experienced;  while  by  far  the  greater  number  of  persons  to 
^mom  it  m  administered  suffer  no  inconvenience  whatever^  beyond  what 
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tliey  wouM  fmni  a  doHC  of  ordinuiy  purging  medicine^  {Jled,  T'a 
May,  18.j7). 

C)iu;  to  tlinw  drachniH  of  the  jwwder,  Hiisficndcd  iu  gruel,  n» 
tivacle,  or  syni]),  will  of  itsolf  exjiol  the  worm. 

The  Munition  of  the  panisitc  varies  from  a  few  nn»rij 
thii-ty-five  years  (Wauruch);  and  although  it  is  cimsiJeT 
some  aKsnlutely  necessary  tliat  the  Jtead  of  the  animal  sboi 
exiK^lUnl  lielnre  the  treatment  ean  Ix?  considered  successfi 
there  ai-e  j^jkxI  ^-ounds  for  l)elieving  that  there  is  consii 
chance  of  (lestroying  the  jiarasite  if  large  masses  near  the 
are  hroujrlit  awjiy.  Tlie  worm  is  then  likely  t<.>  jierish;  th< 
actively  ^n*'»^^'i"n  ^"'1  im})ort*int  portions  being  clischai^ged 
head  of  the  wonn  ought  always  to  >k*  sought  for  during 
ment;  at  the  sauie  time,  not  l>cing  easily  frniiid,  the  physic 
not  to  he  disronni^'ed  hy  not  fintlin;^  it.  Out  of  KK)  fa 
treati'il  for  Tttii'ui  l»y  Breniser,  he  only  once  found  the  ht 
the  dejections;  yet  all  aiv  siiid  to  have  hecii  euix^d. 

FUKK-LIKK  PARASITES—  Tremnt»Mla. 

Definition. — VnraslUft  of  a  flattened  oval  form,  Amaoth,  A"J\ 
yellowish,  or  yelhmnsh-hrown,  and  not  jointed  nor  segm 
They  are  proridvd  with  twf>  dincH;  otte,  situated  at  the  fti 
head  e.rtrtmity,  forniM  a  funnel-ifhaptxl  depression  Itaditig  i 
oral  orifice  of  a  ramify iny  or  hijwrcatinj  alimentary  < 
which  has  no  anal  aperture.  The  other  disc  is  situattd  o 
ahdonn^n,  and  tvrnii nates  by  a  blind  concavity.  The  op^ni 
the  se.nial  oryans  lies  between  the  two  discs.  Male  and  J 
sexual  vryans  are  endmlied  in  one  and  the  same  indivt 
and  {as  in  parasites  yenerally)  theif  perrade  a  i*cry  larye  jm 
of  the  hudy  of  the  mature  adult  animal. 

Pathology. —  A  study  of  these  ]>anisites  is  of  practical  ii 
tanc(.»  eliirfl}' in  relation  to  their  ova  and  early  enihrj-otic  i 
which  art?  now  known  to  he  <leveloj»ed  in  the  open  waters 
minute  water  animals.  It  is  therefore  incuniljent  on  us 
ahle  to  reeo«mize  them,  ami  to  know  somethiniir  of  their  m 
history.  'i'he  genenition  of  some  of  these  treutatotle  psin 
constitute  one  of  the  most  reraai*kable  inxrts^  of  the  histoi 
the  j)nMess  of  repHMluction  among  the  Tnvertcbi'ata. 

Tv^i)  vXMa^  \>t  (!kiY\u»  axxi  known  to  exist — namely,  a  mi 
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It  is  only  in  the  mature  form  tliat  the  generative  organs  are 

Such  mature  Distmrmia  have  their  habitat  in  the  biliary 

especially  of   the  RumiTiantiaj  aa  waM  sm  in  man. 

long  sheep  the  disease  induced  by  T7tmatode8  often  commits 

%t  devastation;  and  is  commonly  known  by  the  name  of  "  the 

Self-impregnation  and  copulation  are  both  poesible  in  these 

sites.     It  is  only  very  recently  that  the  facts  connected  with 

ie  natural  history  of  these  parasites  have  been  aBcertained,  and 

ieir  general  result  may  be  stated  as  follows: — The  fully  grown 

id  sexually  mature  Treijiatodes  (as  exemplified  in  the  Distoniata) 

Tire  parasites  of  the  higher  Verfehrata,  and  are  oviparous. 

When  the  egg  of  the  Distmum  opens  (by  the  springing  open  of 
a  sort  of  hood,  which  gives  it  the  operculated  appearanee  at  one 
end)  it  gives  vent  to  an  embryo 
which  moves  rapidly  by  means 
of  cilia^  as  is  the  case  with  many 
infusoriaB,  and  especially  of  the 
Opalina,  now  regarded  by 
Schnltze,  Agassi^:,  and  Stein,  as 
the  earliest  embryonic  form  of  a 
J}ist<yma.  The  discovery  wtis 
made  by  Agassiz  that  a  genuine 
Opalina  (fig.  14,  b)  was  hatched 
from  the  egg  (fig.  14,  a)  of  the  Bistoma.  As  such,  they  are  found 
in  sewage  water  (see  A.  H.  Hassjdl's  Mepoiis  on  the  Water  of 
London) ;  also  in  the  fieces  of  animals  infested  with  liver  flukes, 
their  ova  passing  out  with  the  bile.  They  die  in  pure  water,  as 
many  vermicular  animals  do  who  would  be  more  fortimate  in 
water  which  is  dirty,  full  of  orgtinic  impurities,  and  abounding  in 
food  fitted  for  them. 

From  Bodi  of  these  ova  is  formed  an  embrj^o,  in  which  no 
resemblance  to  the  parent  Trcmafode  is  to  be  recognized;  but 
presenting  the  simple  structiu'e  of  a  ciliated  animalcnle,  like  a 
polygastric  infusnrian  known  as  the  Opalina.  Tlus  embryo  is 
not  itself  converted  by  any  direct  process  of  development  or 
metaphorphosis  into  a  jx^ifect  DidoTna,  but  has  a  progeny-  gradu- 
ally formed  from  germ  celLs  within  it,  and  con,sisting  sometimes 
of  one,  but  more  fi'equently  of  a  number  of  bodies  which,  when 
they  arrive  at  maturity,   present    each  one  an  extenial  form 


Egg  or  E^tdtotnjk, 


%,  14, 
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and  inti^nial  structure  and  locomotive  powers  entitling  then 
1)0  consideivd  as  independent  animals.  Nor  are  these  dire 
converted  into  D'tHtomata;  a  new  progeny  of  animals  is  forme 
before,  nearly  Kimilar  to  those  producing  them,  and  equ 
differing  fnmi  the  complete  Dustoniata,  EJach  individual  of 
new  progeny,  as  it  incn.»jises  in  size,  has  formed  within  it 
development  from  germ  c(;lls,  the  third  progeny  of  the  scries 
hist  of  the  cycle,  lliese  are  different  from  their  imme^ 
parents,  and  in  their  internal  organization  soon  manifest  the  1 
of  the  true  TrvmaUnla.  Tliey  are  endowed  for  a  time  with ' 
active  locomotive  powers,  to  which  a  long  caudal  appeiu 
contributes.  Their  i»rogenitors  have  been  confined  in  the  j 
sitic  condition,  but  these  are  in  general  freed  from  confinen 
and  move  alM)ut  with  great  vivacity  for  a  time  in  the  ii 
surrounding^  the  animals  which  their  progenitc>rs  infested. 

In  this  stjitr  they  have  Ikjcu  long  known  a«  C<^ rcariar,  ha 
the  appearance  of  miimte  woniis  with  tails,  and  were  classed 
Mueller,  the  Danish  zo«>lngist,  with  the  InfuMcn^ies.  Regar 
the  hist^»r}'  of  the  <leveloj)ment  of  these  animals,  informatio 
only  fnigmentiirv ;  yet  so  different  pericnls  have  Ix^en  observe 
the  development  of  diflerent  species  of  these  T reiiwicde^, 
by  analogy  a  toltTably  connected '  hi-storj'  has  boon  obtaiDe 
the  whole  jn-ocess. 

lliesi;  Ctnraria'  in  water  are  obser\'ed  t<i  bo  exceedingly  li' 
and  active,  lM»th  as  to  bcwly  and  tail ;  and  after  moving  about 
in  the  water  thoy  Ix^gin  to  go  through  a  metamorphosis  < 
most  extrmmlinary  kind.  They  either  become  enclosetl  lik 
ehrysjilis  in  a  pupa  case;  or,  j)enetniting  the  luxlies  of  sofl  anin 
or  embryos  of  animals,  inhabiting  the  water — e.  rj.,  snails, 
larva;  of  insects,  and  the  like — they  Ixjcome  encysted  within  t] 
lKKlit»s.  They  thus  l>ecome  fmrasite.s,  for  example,  in  the  nw 
family  (Mt/filuM  Cihilis);  in  the  ovisacs  of  the  Gaminarus 
sjindhopjHir  (a  small  crustiicean  al.>ounding  on  our  sandy  shoi 
and  wliieh  may  ]»e  seen  lea])ing  up  in  myriads  from  the  ba 
also  in  snails,  frogs,  newts,  and  the  like. 

In  the  cavities  of  these  animals  it  lives  as  a  ciliated  anii 
and  multiplies  by  division  of  its  body. 

Tlie  next  change  in  these  parasites  is  that  the  cilia  van 
Tbey  &x  iVv^tcvai^lve^,  «xvd  become  by  and   by  oval  motion] 
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and  in  which  a  germinal  mass  becomes  visible,  of  an  elongated 
form,  and  nut  of  wliicli  the  first  form  of  a  Gercaria  arisea  It  is 
a  single-mouthed  parasite,  and  is  known  as  the  Mmwsioma 
Tnutahile^  inhabitiog  the  intes^tinal  cavity  of  water-birds. 

In  the  interioi-  of  this  parasite  ames  another  embryo,  which 
becomes  free^  and  passes  out  of  the  bird  into  the  water  again ;  and 
being  yet  fUmished  with  cilia,  it  makes  its  way  especially  intij 
the  aquatic  larv^se  of  insects— a.  j.,  ex>hemeraj  caddioe  worms 
(Phryganidis),  the  dragon-fly  (Liliellidid^);  and  into  the  soft 
embryos  of  fishes  like  those  of  the  cod  kind;  in  snails,  mussels^ 
and  such  kinds  of  water  animals,  all  used  as  bait  and  food  fpr 
fishes. 

Out  of  this  ciliated  embryo  a  gei^i  pouch,  as  it  has  been  called, 
makes  its  way;  and  from  this  germ  pouch  the  Gmvarim  broods 
are  developed.  In  the  eyes  of  fishes  they  inhabit  the  atjueous 
humours.  Thus  it  seems  probable  that  Didomata  enter  the 
human  intestinal  canal  as  CercaricB,  and  pass  thence  into  the 
biliary  pas8iiges  (Frerichs);  and  accoi-ding  to  the  obser\*ations 
of  Giesker  and  Frey,  they  may  also  penetrate  directly  into  the 
skin,  and  utidergo  development  in  the  subcutaneous  cellular 
tissue.  Two  Dwtonwda  were  ft:)und  in  the  interior  of  a  tumor  on 
the  sole  of  a  woman's  foot;  and  in  aU  probability,  as  Frerieha 
remarksj  the  Cercariw  had  entered  the  sole  of  this  woman's  foot 
while  she  was  bathing  in  stagnant  portions  of  the  Uke  at  Zurich. 
In  another  instance  it  was  found  in  a  cyst  behind  the  ear  of  a 
sailor  aged  thirty -nine,  and  in  an  abscess  in  the  head  of  a  boy 
twenty-five  months  old  (Murchison,  in  Translation  of  French's 
Bisemes  of  the  Liver,  vol  ii.,  p.  488),  The  eating  of  uncooketl 
fish,  whelks,  shell-fish,  and  uncooked  garden  snails,  are  all 
obvious  modes  in  which  the  Oercarim  of  the  Tmmatocla  may  find 
an  entrance  into  the  bodies  of  man  and  other  animals. 

Nhie  species  of  the  fluke-like  parasites  have  been  found  in 
man.     They  have  been  named  as  follows: — 

1.  Famlola  hepaiwa,  or  Distonia  hepaiicum,  in  its  full-grown 
condition  measures  firom  eight  to  fourteen  lilies  in  length,  and 
from  three  to  six  lines  in  breadth. 

2,  Dwioina  crassum. — In  1843  Mr.  Busk  found  fourteen  of 
these  Diaioma  in  the  duodenum  of  a  Lascar  who  died  on  board 
the  "Dreadnought*'  hospital  ship  in  the  Thames.  They  are 
thicker  and  larger  than  those  of  the  sheep,  varying  from  one  and 
a  hali'  to  nearly  three  inches  in  length* 
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3.  Of  the  DUioma  lanceolutum  only  two  instances  are  kn^ 
of  its  occurrence  in  man. 

4.  Of  Didoma  oplUluilmfihium  it  is  recordeil  that  fi>ur  ^tovm 
liave  l»een  found  in  the  eye  of  a  child  five  inontlis  old,  litjrn  i 
lenticular  csitiiract.  No  one  of  them  exceeded  half  a  lim 
length;  and  they  were  situated  between  the  lens  and  its  cap 
where  they  could  be  recognized  as  so  manv  dark  six)ts  on 
surface  of  the  lens  (ConnoLD). 

5.  T\\Q  DiHioina  luierophyes  was  found  by  Dr.  Bilharz,  of  C 
in  1851,  in  the  small  intestine  of  a  boy;  and  on  a  second  <ic«! 
he  collected  several  hundred  s])eciraens  und«-T  very  similar 
cumstances.  Tlie  i)arts  infested  displayed  a  multitude  of  n^J 
|K»ints,  due  to  the  presence  of  dark -coloured  ova  in  the  int^rii 
the  wonns.  The  length  of  the  largest  s{)cciinens  did  not  ex 
thnic-fourths  of  a  linr  (SlKDoi.n,  Couhold). 

C.  Bilhurzla  hiHnftfiJna  is  so  named  by  Dr.  Cobbold  in  hin 

of  its  tlistinguished  disroverer.     It  is,  huwevtir,  a  bi.sexual  [ 

site,      'llie   b«Mly    of  the   msilc    is    tlirc»ad-slmj>ed,    round,  w 

and    flatten<'d   anteriorly.      'Hie   oml    sucktM*    is    triangular: 

alnlominal  sucker  at  the  end   of  the    trunk   is  circular.    B 

this,  at   tlie  curved  margin  of  the  ab^lonicn,   a  fun-'iweil  c 

exists  fitr  the  rcrrjjtion  of  the  female.     This  canal  is  jjeciiliiir 

distinctive,  and  rrndi'i*s  this  Dlstmna  genericrdly  distinct  fmii] 

Dlsiom^/fti  already  noticed.      The  genital   ])ore  lies  l>etwtiii 

abdominal  sucker  and  the  commencement  of  the  ciinallM  m 

cophanift.     The  female  is  very  thin  and  dolicrate;  its  tail  is 

provided  with   any  canal.      The  suckeis   resemble   those  in 

male;    but  tlie  genital  pore  and   the    abdominal    sucker  an 

contact,      llje  length   of  the  animal   amounts    to   three  or  : 

lines,   and    the;    male    is   broader   than    tlie     fenmle   (Frerk 

Mi'KCHisox,  ConnoLD).     Another  name  haa  theivfiire  Ixn^n  gi 

to  it — namely,  the  G t/nacophonis  h/rmcUohiitft  (DlESixci);  bui 

wliichever  name  it  is  known,  it  is  of  remarkable   interest, 

oidy  from  its  j)eculiar  anat^jmical  structure,  but  from  its  y 

prevalence  on  the  borders  of  the   Nile,  an'l  from  the  gnive ; 

chanu-teristic  symptoms  and  ajipearances  to  which  it  given  i 

According  to  Oriesingcr  it  is  met  with  in  Egj'jit  177  times  in  I 

necropsies — /.  «.,  equal  to  .S3  2)cr  cent. 

T\\fi  fii&t  wjAidwMiTv^  >N^ve  d\9ttovoretl  by  Bilharz,  of  Cairo,  in  i 
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urinar>'  bladder.  It  has  been  since  observed  by  Griesinger, 
Reinhart,  and  Lautner  in  the  veins  of  the  mesentery,  urinary 
bladder,  ureters,  and  pelvis  of  the  kidney,  giving  rise  to  a 
formidable  and  very  prevalent  disease.  In  the  larger  vessels, 
such  aa  those  of  the  liver,  thiij  Disfoma  gives  rise  to  no  derange- 
ments equal  to  those  which  result  when  it  exists  in  the  lining 
membrane  of  the  urinary  passages  and  the  intestinal  canal  lliere 
it  induces  hiemorrhage  and  inflammation.  In  the  intestine  they 
are  often  asaociated  with  appeamnces  rasembling  those  of  dysen- 
tery, with  congestion,  extravasation  of  blood,  deposit  upon  and 
beneath  the  mucous  membrane,  fungoid  exerescences,  and  croupy 
ejnidations  that  occupy  ulcemted  patches  of  the  boweL  In  many 
of  these  CAses  the  eggs  of  the  creature  may  be  found  wedged  m 
long  rows  within  the  intestioal  vessels,  or  in  and  beneath  exuda- 
tions on  tlie  free  surface  of  the  mucous  membmne.  Hence  it 
was  suspected  whether  the  dysentery  endemic  to  Egj^t  might 
not  have  to  the  presence  of  these  Diatoma  the  siime  relation  as  the 
itch  has  to  the  Aca^ima. 

Such   a  conclusion   receives  a  strong    confirmation  when  we 
turn  to  the  lesions  produced  ui  the  urinary  apparatus.     Here  the 
mucous  membrane  appears  swollen  in  places  which  are  covei'ed 
with  a  soft,  sandy,  rotten  mass,  that  is  firmly  fixed  to  the  sub- 
jacent tissue.     The  mieniscope  shows  this  mass  to  consist  of  the 
fuU  and  empty  shells  of  the  parasitic  ova,  imbedded  in  a  mixture 
of  blood,  exudation,  modified  epithelium,  and  crystals  of  uric  acid. 
The  thickening  of  the  submucous  tissue  often  produces  stricture 
of  the  ureter,  which  is  followed  by  retention  of  urine  and  aU  its 
dangerous  const^cjuences^ — degeneration  of  the   tidneys,  pyelitis, 
dilatation  of  the  pelvis,  or  atrophy  of  the  renal  substance ;  or  the 
masses  themselves  become  the  nuclei  of  calculous  deposits,  andl 
thus  aid  in  the  chlorotic  exhaustion  these  creatui'cs  produce  in 
the  person  they  Inhabit,  by  the  consumption  of  blood  they  imply. 
Lastly,  it  seems  not  unlikely  that  the  dislodgment  of  clots  into 
the  general  circulation  sometimes  brings  about  pneumonia,   in 
the  way  described  by  Yu^chow,  and  illustrated  by  the  clinical 
researches  of  Kirkes  {Brit,  arid  Fo7\  Med.-Chir.  lit^imi^  I  c,  p, 
125),     Professor  Vlrchow  was  good  enough  to  show  me  a  speci- 
men, in  his  museum,  of  lesions  in  the  bladder  eifected  by  the 
existence  of  this  Distama.     The  entire  trunk  of  the  portal  vein  is 
sometimes  fiUed  with  this  parasite,  while   theb*  ova  are  found 
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in  the  tissue  (►f  the  liver;  but  the  syiiijitoms  to  wlii«:h  il 
iKEmatobivm  gives  rise  are  more  referable  to  the  urijmiy  «»i 
th.an  to  the  liver.  The  urine  is  bloody,  aiirl  .sometime!)  om 
the  ova  of  the  Dlstcma;  and  a  state  of  j»rofonnil  ca4'hexia  si 
vcnes  (Fkeuichs.  ( -oiinoLi),  Moquin-Tandon).  Dr.  John  Hg 
of  Kin«^'s  College,  L(.)ndon,  has  recently  <lirocted  the  att^iitii 
the  j)n»res.sion  in  this  country  to  the  remarkable  prevHli-Ti 
hwmafuria  at  the  Ca])e  of  (3o(k1  Hope — a  condition  whic 
found  as.s()ciaU'(l  with  the  fertile  ova  of  tliis  entozouu  fiasa 
the  urine.  After  micturition,  a  little  blood,  never  exceeding  a 
spoonful,  or  some  dark  cojigula,  like  "  veins,"  ap[>ear  with  tL« 
half  ounee  of  urine.  Tlie  urine  itself  is  never  Idoofly.  S 
times  the  bliMxl  eoagula  will  block  up  tlie  urethra,  and  i 
okstnietion  fi»r  a  few  minutes.  These  are  all  the  syinp 
which  a]>pear  in  connection  with  the  urinary  apijjinitu>; 
numhei-s  nf  pei^ple  of  both  sexes  are  aiiected  in  precisclv 
.same  way  in  certain  parts  of  the  Cape — i\H  endomic  ha'ina 
—  espieially  at  Uiteiilia^^^e  and  Port  Elizjil»eth.  In  va 
.samples  of  urine  sent  to  him  by  a  person  .sulil-riny  froia 
affection,  he  invariably  ^letccted  the  ova  t»f  the  ent<iZ(Hln, 
these  he  was  kin<l  itnou;^h  to  ^ve  uie  specimens,  ami  a  ef] 
the  wor)d-cut  (ti*;.  14  A*).  He  wjus  succe.ssful  in  obsenin^' 
0'.)  jxTfect   ciliated    einl>ryo  al'ui 

^        eseai>e  from  the  shell. 
. '  ^/.  ;:  \         Dr.  (.?obl»old  has  di.scovcred 
'3  ' '' V       same  Dttitoina  in  the  portiil  sy- 
•^-  v*/       '    f>f  an  Africjin  monkev. 
VJ— *-'  7.  Tlie  Tt'trufttama  rtnak,  a 

name  implies,  infests  the  tulM 
Pj_^  j^  ^  ,  the  kiilney,  and  was  diM-over* 

1833  by  Luearelli  an<l  Delia  CI 
It  attjiins  a  len;;th  of  five  lines,  has  an  oval,  flattened  boJy. 
is  funiished  with  four  suckers  disjuKsed  in  a  qnadrate  mann^ 
tli(j  caudal  extremity.     The  reproductive  orgsms  ai-e  situated 
the  mouth. 

8.  IIt\raf/tf/r!d(umj>ivifiii€oIa\va8nucc  found  in  a  diseased  o 
ium.    The  para.site  attains  a  length  of  eight  lines  (Treutlxb,  Ow 

•  ^\.^  0\w\i\\A  D^wlirtmx  Kotma<o^iiM7/i  from  hu'niatiiria  of  the  C'aj«  nf  Goo»i  1 
10  Cbe  o\\im  <i«iv*>A<i. 
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9.  He^rath^jridium.  vemiTvm  hm  been  found  in  venous  blood, 
and  from  the  sputa  of  persons  suifering  from  lifemoptysis 
(Theutler,  Chuje,  Follina).  It  attains  a  length  of  three  lines, 
ia  cylindrico-lanceolate,  Tivath  Eix  suckers  biserially  disposed  on  tlie 
under  side  of  tbe  so-called  head  (Cobbold). 

Symptoms.^ — The  syinptorag  to  which  Dhtommia  give  riBe  in  the 
huruan  .sulject  must  of  course  var}-*  with  the  site  of  the  pany^ite ; 
but  nothing  definite  is  known  regarding  them,  except  in  the  case© 
of  hrT^maturia  and  dymntery,  alre^y  noticed.  In  .sheep  their 
presence  occasions  dilatation  and  catarrh  of  the  biliary  passages, 
accompanied  by  atrophy  of  the  hepiitie  tissue.  Jaimdice  rarely 
shows  itself,  and  then  only  lasts  a  short  time;  hut  ultimately 
a  conditiou  of  aniemii  is  developed,  under  which  numbers  of 
sheep  die.  The  disease  is  known  as  "  the  rot"  among  sheep;  and 
it  prevails  to  a  considerable  extent  among  flocks  feeding  on 
marshy  and  wet  land  near  the  shores  of  rivers. 

In  the  human  tivur  bodies  have  been  found  like  the  ova  of 
entozoa,  so  frequently  met  with  in  the  liver  of  rabbits  (OUBLER, 
quoted  by  Frerichs), 


EOXJKD  WORMS— -^ewiaf«?TOMi. 

Deflnitiott.— Paro^^e^  of  an  attmtuated  and  eiflindrical  form, 
having  an  intestinal  canal  suspended  freely  in  a  caiity  of  their 
bodits.  They  are  possessed  of  a  rnouth  and  anus,  and  have  the 
sej^es  distinct. 

Pathology. — In  their  mature  state  these  worms  inhabit  the 
alimentary  canal,  the  pulmonaTy  tubes,  or  areolar  tissue  of  man 
and  animals.  In  their  immature  state  some  are  encysted  in  the 
human  l>ody,  and  others  come  to  maturity  in  the  open  waters. 
In  the  human  subject  they  are  represented  by  the  Ascnrides,  the 
0;ryuride8,  the  TrichiuGt,  the  Sde'rosfama,  the  Sirongijhis,  the 
Speropient,  and  the  Filarim. 

1,  The  AscciTis  lumbrictmha,  or  round  worm,  is  perhaps  the 
most  anciently  known,  and  is  the  most  common  of  human 
entozoa.  It  is  now  regarded  as  specifically  distinct  from  the 
A.  megalocejihala  of  the  horse  and  the  A.  suiUa  of  the  hog  (Du- 
JAHDJN,  Moquin-Ta^Dok,  Cobbold).  It  is  much  more  common 
in  children  and  adults  than  in  old  people.  The  body  is  long 
(six  to  sixteen  inches),  round,  elastie,  and  attenuated  towards 
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both  extremities,  but  more  atteiiuate<l  towai-ds  the  anterior 
It  Ls  of  a  gi-ayish-red  colour,  and  sutReieiitly  translucent  to  pi 
its  visceni  to  be  seen  through  its  c<3Veriiigs.  The  Anca 
inhabit  chiefly  the  small  intestines,  but  may  puss  up  into  the 
ducts,  the  stomacli,  the  (vsopliagus,  the  nostrih*,  the  mout 
frontal  sinuses ;  and  there  arc  cases  on  record  and  sj)eciu)e] 
museums  where  the  wonu  hjus  evidently  penetrate<l  the  c*oa 
the  intestine,  and  got  into  the  peritoneum  or  into  the  pleura 
.sometimes  makes  its  way  by  the  bile-ducts  bito  the  liver, 
leads  to  hepatic  abscesses.  An  interesting  example  of  this 
l)e  seen  in  a  preimniticm  in  the  museum  of  the  Army  Me 
Depailincnt  at  Netley.  In  some  cases  they  ai-e  so  numero 
alwolutely  to  obstruct  the  intestines;  in  otliers  only  a  sol 
wonn,  or  a  j»air,  may  l»e  found.  Three  distinct  tul^ercles  surf' 
the  mouth  and  characterize  the  genu.s.  The  i>osti'rir»r  m 
obtuse;  but  is  stniiglitcr  and  thicker  in  the  female  than  ii 
male.  It  is  abruptly  acute  and  curved  in  the  mule.  An  an 
situated  in  lM)th  sexes  close  to  the  tail,  and  in  form  is  lil 
tniiisvei'Si*  fissure.  In  the  female  the  liody  presents  a  constrit 
at  tlie  jini(*tion  of  tiie  anterior  with  the  middle  thinl;  and 
the  riffca  is  situate<l.  llie  ]>anisite  thnnighout  is  marke<l  i 
tRinsvei-se  furrows  and  with  tine  striae  Lont»[itudinal  e<jui(ILs 
h'nes  run  from  tin*  head  to  the  tail,  and  are  indi*[>endent  of 
exterior  eiiveloiie. 

2.  The  Asturis  myntux,  which  infests  every  domestic^  cat,  u 
now  Ix*  reganled  Jis  a  human  jMinusite  (PiC^KKl-r>i,  Bkllinci 
(•onnoLDj.  It  varies  fi-om  an  inch  and  a  half  U>  two  or  tl 
inches  long,  its  head  end  l>eing  spoar-sliaped,  in  conscMjueno 
two  latend  processes,  from  which  it  has  been  named  A.  lA 
The  ova  liave  tiie  embryo  develoi>ed  within  them  before  t 
eseajKi  from  the  pan.».nt,  and  in  this  res|>ect  they  resemble 
(hifurin  vennlcuUir'm.     (See  description  of  the    Oxyuria  vcr 

S.  The  Tr'tchK-rphalui^  diHjfCir  occurs  in  the  ccecum  and  c<» 
and  w;ls  tii*st  noticed  ]>y  MorgagnL  A  little  more  than  a  Imnd 
yeaw  iigo  (1700-01)  a  student  of  Gottingen  was  <iissectiug 
valve  of  the  colon  of  a  girl  live  years  of  age.  He  accideutji 
opened  the  gut,  and  sevenil  of  tliese  entozoa  came  out.  Wri>l- 
nd  o\]i\v!;t  &\m^<^tv\&  <:«vvA\Lvxsi.d  tlvc  worm  a  new  one;   but  t 
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an  Oxyurm,  and  a  dkpute  arose.  At  last  the  new  parasite  got 
li  name  as  a  new  worin,  and  was  called  a  Trichinalis  tvr  futtrtaiL 
But  it  afterwanis  turned  out  that  its  head  was  hair-like,  and  not 
its  taill  m  it  has  been  sdnoe  called  Trwhocepliulus,  About  this 
same  time  an  epidomic  raged  in  the  French  army  f^tatioiied  at 
Gottingen,  and  wag  described  under  the  name  pf  the  Morhus 
mucoeu^;  and  thiB  eutozoon  was  frequently  found  in  the  bodies 
of  the  soldiers  who  died  of  thus  disease. 

It  b  aaid  to  be  veiy  common  in  persons  attacked  with  t}q>hus 
fever;  and  is  found  in  those  dying  with  excessive  discharges  from 
the  bowels,  as  in  cholera  and  diarrhoea 

It  is  found  in  France,  England,  Egypt,  Ethiopia,  and  mrely 
in  Italy;  abounding  particularly  in  the  cfiput  ccecunu  It  is 
noendly  thought  to  be  scarce  in  England — a  persuasion  which 
^t,  Cobbold  thinks  has  pixibahly  arisen  from  "  the  negligence 
of  pathologists,  whose  arduous  duties  connected  with  the  super- 
intendence of  po8t-7norte7n  examinations  have,  perhaps,  left  them 
little  time  for  these  inquiries/*  On  the  other  side  of  the  Chatmel 
this  parasite  is  so  abundant  in  some  localities  that  not  less  than 
one-half  the  inhabitants  of  Paris  are  affected  by  it  (Duvaine), 

These  parasites  are  males  and  females,  in  separate  sexes,  varying 
from  14  to  2  inches. 

Tlie  anterior  extremity,  carrying  the  head,  is  the  narrow  hair 
end,  and  it  is  usually  buried  in  the  mucous  membrane  of  the  intes- 
tines, while  the  remainder  of  the  body  moves  freely  in  the  midst 
of  the  mucous  secretion,  genemlly  coiled  upon  itself 

The  males  are  shorter  than  the  females,  and  less  thick  posteriorly, 

K'th  a  h>ng  spiculum.  The  e^s  ai^  oval,  with  re^siating  shells 
rth  of  an  inch  in  length. 

Generation  of  Eoimd  Worms. — The  generative  organs  of  these 
neraatoid  worms  are  adapted  for  tlie  reproduction  of  an 
enormous  number  of  fertile  ova  They  are  male  and  female; 
but  the  males,  as  a  rule,  are  scarcer  and  smaller  than  the 
fenmles. 

The  fertility  of  tliese  animals  is  enormoua  Dr.  Eschricht  has 
made  an  elaborate  calculation  regarding  the  A.  Inmbricoidea, 
the  commonest  parasite*  of  maa  Tlie  ova  l^eing  arranged  like 
flowers  upon  a  stem  in  the  ovary  tubes,  he  has  counted  fifty  in  a 
circle,  or  in  every  transverse  section.  The  thickness  of  each 
nirum   he  estimates  TTith  of  a  line  (=  rhiii  of  Ath  =  Timrtli 
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of  an  inch);  so  that  in  every  line  of  length  of  the  worm  tl 
would  iKi  r)00  wreaths  of  ">()  egjjs  each,  =  25,000  e^rjir*- 

Tlie  length  of  each  honi  of  the  uterus  is  taken  at  sixteen  1 
which  gives  2,.S04  lines;  and  for  the  two  horns  it  will  give  4 
lines,  llic*  eggs,  howuvt'V,  grsidually  get  as  large  Jis  u'cth  of  u  1 
so  that  only  sl.xty  wreaths  of  eggs  eonie  t^>  \jo  on  one  lint 
alxait  3,(M)()  ova;  and  an  average  gives  14,000  ova  in  a  line— 
Hixty-fhnr  iniUiont*  of  oiu  In  evay  maturr  ffmahi  Ancurls. 

What  iK'conies  of  all  these  ova?  The  embryo  is  not  deviln 
within  th(^  hody  of  all  of  tliese  jmrasites;  and  the  source  M' 
various  Asairuhs  which  inhahit  man  is  not  yet  fully  known 

Tlie  «»va  iMjing  discharged  by  millions,  many  4»f  them  in  h, 
cities  will  he  <'arried  into  streams  of  water.  An  extremely  sii 
projmi-tion  is  evcir  likely  again  to  find  their  way  into  the  alini 
tary  rnnal  of  tln^  animal  which  wjis  the  dwelling- place  of 
paivnts  of  these  ovji.  Thus  thry  Infronie  food  for  nunii-r 
mitiute  inlial»it'Uits  of  the  wat4'r,  nnd  therefore  stami  in  tlie  sii 
relatinii  to  many  of  these  animals  as  the  ceiVf/fia  in  the  Vf;;tt;j 
kiiigdt)m  to  the  higher  animals.  Indirectly  thry  thus  coiitril- 
to  the  su.stcnan(M>  of  man  and  animals. 

Hut  on  tin*  <)tlier  hand  then*  arc  many  <nrcuinstiinee>  wli 
irnd  to  slmw  that  the  A.  liUnhricoldt'H  is  most  frtM|Uontly  ini 
du«rd  as  a  minute  emhryo  with  water  or  willi  fresh  unj^x.] 
vegetal »le  food. 

I>r.  l*at«  rson,  an  eminent  physician  in  I-icitli,  ohsei-ved  l 
eirtaiii  families  who  dnw  water  from  a  jaihlic  well  in  a  paiii»i 
street  there,  wifre  very  suhject  to  the  A,  /untftrltnidf'^;  wl 
towards  the  olln-r  end  of  the  same  street  the  faniilit.'s  \^ 
supplied  l»y  the  pure  water  which  sui)plie.s  K<linhurgh  an«I 
vieiuity;  and  these  families  were  five  from  the  parasite, 
water  of  tin*  well  eame  from  a  diit>'  [Hnu]  or  lake  in  the  vicii 
(ealleil  Loehendj,  and  in  its  wat«jr  numerous  verniifonn  an  in 
<-ula'  i'xisterj,  such  as  the  Amjii'dlula  jlttcinttl!^,  perhap-* 
emiirvonic  form  of  an  Ascarlf<. 

Another  point  to  l>e  rememljered  in  all  in([uiries  of  this  kin» 

the  intense  tiinacity  of  life,  and  revival  fnnn  a  stiito  of  ai^jiar 

death  exhihited  by  these  parasites;    and  in  no  chi^s  of  anin; 

8  the  origin  by  sjionUmeoua  generation  Ixjen  more  j^trenuou 

tew^Wvl  foY  Uuvu  iu  ret^«ird  to  these  cntozoa.     For  exanij 
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^Bon  wheat  grains  (the  Vibrio  tritici) ;  some  of  these  being  dried, 
«nd  then  remoistetied  after  a  lapse  of  four  to  seven  days,  thej 
fesuiued  their  living  active  state  (Bauer  in  FhiL  Trans.,  1823, 
p.  1,  quoted  by  Owen).  Dr.  Blainville  has  given  other  similar 
instances  of  revival  after  desiccation;  and  mature  entozoa  will  t^ven 
resist  tim  effects  of  such  destructive  agents  a^  extremes  of  heat 
and  cold,  to  a  degree  beyond  the  endurance  of  any  other  minute 
aninoals.  Owen  relates  that  a  nematoid  worm  has  been  seen  to 
exhibit  strong  contortions — evident  vital  movements^ — after  hav- 
ing been  subjected  above  an  hour  to  the  temperature  of  boiling 
water  with  a  codfish  wliich  it  infested  Rudolpbi  mentions  of 
some  entozoa  whiuh  infest  hcmngs  annually  sent  to  Berlin  hard 
frozen  and  packed  in  icej  that  they  do,  when  thawed,  exhibit 
unequivocal  signs  of  restored  vitality  (Owen,  Ledure^  mi  the 
Tnvefi^bnda,  p.  80).  Llgidm  are  often  found  alive  in  undercooked 
codfish,      Rudolpbi  found  individuals  of  A^^rld^s  {&picidigm'a) 

■fiff  and  hard  in  the  gullet  and  stomach  of  a  bird  {ooti^mmwrU) 
Kept  in  spirits  of  wine  for  eleven  days,  and  which  returned  to  life 
in  warm  water.  Mi  ram  has  seen  individuals  of  the  AscarldeB 
(a^us)  from  the  pike  become  dry,  and  remain  sticking  to  a  lioardj 
where  they  would  revive  again  liy  being  placed  in  water,  and  in 
^me  instances  they  would  move  a  part  of  the  body  which  had 
imbibed  the  fluid,  while  the  remaining  part  continued  shrivelled 
up  and  a^ihei'ent  iimiiovaldy  to  the  board.  I  have  seen  the  very 
same  results  in  the  A  scan  h  wiiich  infests  the  peritoneal  covering 
of  the  mackerel  Such  being  the  tenacity  of  life  on  the  part  of 
the  mature  aniuxal,  how  much  more  do  the  ova  possess  the  powers 
of  endumnce?  Without  losing  latent  life,  tliey  even  develop 
themselves  under  circumstances  of  the  most  improbable  kind,  I>r 
Henry  kelson  and  Dr.  Allen  Thomson  have  observ^ed  the  develop- 
ment of  the  ova  of  the  ^4.  wystair^  to  proceed  for  sevei^  days, 
while  the  [tarent  bodies  containing  them  were  immersed  in  oil  of 
turpentine,  I  have  once  seen  the  same  occumence;  and  also  I 
have  seen  the  development  of  tlie  embiyo  proceed  in  spirits  of 
wine  for  about  thre^^  weeks  lie  fore  signs  of  vitality  bad  ceased. 

Periods  of  lacttbation  of  the  Ova, — The  eggs  are  ovoid  and  covered 
by  a  transparent  envelope  or  chorion,  which  after  fecundation  and 
segmentation  liecomm  tufM^7*culated.  Hence  the  various  accounts 
given  as  to  their  surface  appearan(^.  They  are  expeUed  with  the 
laeces  in  the  case  of  the  A,  lumbricoides.    They  have  been  placed 
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in  water  Jind  tsik<.-n  cai-e  of  for  vftrious  l(?ngtlis  of  tiin**, 
Ri<-litvr  it'conlrt  tliat  .it  the  end  of  eleven  montlis  encli  < 
containo'l  a  livin<r  embryo.  In  August,  1«S58,  Verli>r».*n 
llicliter  i>ut  a  fraynjent  r»f  a  mature  female  Af^carin  {yiinvij'utt 
the  tlntr)  into  water,  so  as  to  ki»ej)  the  ova  moist  merely;  ai 
examined  them  from  time  to  time  with  the  microso<»iie.  Sej^ 
tation  liavin^  commenced,  the  development  of  the  ynun;^ 
complett'd  in  fourteen  daya  lliey  moved  with  great  hrid 
within  the  egg-shells,  Init  did  vot  hrak  ihrouyh  them.  Ir 
imprisoned  <»r  encysted  state  they  continued  throughout  cf/// 
an<l  wilder;  the  movements  of  the  emhrj"o.s  gnvlually  dimiui 
and  at  last  entiivlv  ceasinfj  during  the  winter  months,  to  n^ 
mence  in  the  following  spring,  and  become  again  distinc 
sunnner:  hut  the;/  nfv^r  broke  ihronfjk  the  shell. 

Th(5  condition!  of  these  Ascaridffi  from   the  01103- st^^I  stal 
enclosure    within    the    {}'^<^   is   only    ehangetl    un<]er   favniii 
circumstances — namely,    when    the   animals    are    libomto*! 
carrietl  on  to  further  development;  and  now  it  is  known  that 
embryo  of  nematoid  worms  may  juiss  the  winter  in  ;i  tc>q»iii  s 
Hojiting  about  in  the  open  watei-s,  or  lying  in  moist  j»laces. 
fully  formed  embryo  is  cylindrical,  its  length  looth  of  an  i 
the  mouth  is  not  furnished  with  the  three  eharactenstic  |)a] 
of  the  genus,  and  the  tail  terminat<;s  suddenly   in  a  jtoint 
highly  ])robable,  fnun  the  evidence,  that  the  embryos  are  tlin 
transferred  t^>  tiie  alimentary  canal  of  man  from  river  and  p 
wat<T. 

4.  Tiff  O.ri/uris  vf'rrith'uIarlH  was  known  to  Hippoenites.  ai 
one  of  the  most  troublesome  parasiti^s  of  children,  and  oooasiui 
of  adults.  It  is  a  minute,  whib;,  thread-like  worm,  the  maleh 
about  a  line  and  a  half  in  length,  and  the  female  five  or  six  1 
They  inhabit  chietly  the  rectum,  where  the}"  are  often  fmmi 
clusters,  roIlt?d  up  in  balls  of  considerable  size,  and  fn.'m 
rectum  may  creep  into  tlie  vagina  or  urethral  orifice.  Someti 
they  give  rise  to  profuse  and  exhausting  bloody  dischaiges  i 
the  vagina. 

The  eggs  of  this  parasite  have  embrj'os  developed  within  t] 
prior  to  their  ewajye  from  the  jHirevf;   and  in  this  n»sj>ct:t  t 
differ  from  the  A.  lumhrieoide.s  and  the  Trichocephidus  on 
one  hand,  and  from  the  vivijMirous  DrdcvnculuH  on  the  ot 
In  this  character,  however,  they  resemble  the  A.  mysfax. 
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In  all  probability  the  young  escape  from  the  eggs  soon  after 

the  latter  are  expelled  or  migrate  j^er  redum,  and,  like  others  of 

the  Nernatdmia,  gain  access  to  the  human  body  with  otir  vegetable 

food  or  water  whikt  etill  in  a  senially  immature  condition, 

^  5.  The  Trlckinl  sph'alis  was  first  seen  by  Tiedeniann  in  1822, 

Hkid  was  fii^t  described  by  Mr.  Owen  in  183o  from  a  specimen 

^kken  to  him  by  Mr.  Paget     It  has  since  been  often  recognized, 

chiefly  as  a  dissecting-room  curiosity,     Tlie  student  tries  in  vain 

to  clean  the  fibres  of  the  muscle  he  ia  dissecting,  which,  however 

clearly  di^splayed^  still  looks  as  if  it  were  **8prhikled  over  with 

the  eggs  of  some  insect/* 

Instances  of  the  T.  ^iralis  in  the  musdea  of  the  human 
body  are  of  much  more  frequent  occurrence  than  has  genemlly 
been  supposed  Most  prol>ably,  from  their  veiy  minute  siise,  they 
have  hitherto  been  overlooked.  Yirchow  had  not  seen  a  case 
before  1859,  after  wliich  he  met  with  no  less  than  six  in  one  year. 
It  is  perhaps  more  common  in  man  than  even  the  CydicernuB, 
Zenker,  of  Dresden,  found  THckinm  in  four  out  of  136  dissec- 
tions—i,  e.,  one  in  thirty-four. 

Of  late,  however,  much  interest  has  been  excited  in  this 
subject;  for,  in  place  of  the  T.  spiTalis  being  quite  a  harm- 
less parasite,  as  has  been  hitherto  the  belief,  Zenker  has  lately 
ghown  that  it  is  the  source  of  a  new  and  most  alarming  form  of 
disease ;  that,  in  place  of  remaining  harmless  and  encysted  in  its 
capsule,  only  to  cretify  or  degenerate,  it  may  fi^e  itself  from  this 
cyst,  and,  migrating  amongst  the  muscles,  may  give  rise  to 
^rmptoms  of  the  most  serious  kind,  causing  death  in  a  strong  and 
healthy  person  after  a  few  weeks  of  painful  suffering 

It  seems,  indeed,  to  be  the  most  dangerous  pf  all  parasites — not 
even  excepting  the  Eckhiocfxmts ;  and  it  behoves  the  physician 
to  know  Bomethiug  about  the  nature,  origin,  and  development  of 
this  entozoon,  seeing  that  its  pathologicjil  relations  are  now  known 
to  he  of  eKtreme  importance  and  interest 

The  T.  spiralis  has  been  hitherto  known  as  a  minute  round 
worm,  enclosed  in  a  more  or  less  tmosparent  capsule,  lying 
between  the  sarcolemma  of  the  primitive  muscular  fibres  (figs. 
15.  16);  but  when  the  parasite  is  free,  it  finds  its  way  within  that 
sheath.  It  forms  the  type  of  a  distinct  genus  of  nermxiodm, 
having  no  genetic  relations  with  the  Tri^^ftocephaluB  di»par,  be 
was  supposed ;  but  is  reproduced  viviparously.    The  non-encysted 
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Trichina  m;iy  txist  in  the  flesh  of  animals  without  heiiij:  vi>ililf 
in  the*  naked  eye.  In  the  encysted  st'itc  they  are  difticiilt  a, 
<leteetion  without  the  aid  of  a  lens,  if  cretification  has  not  cora 
nieneod  in  the  cyst.  Tlie  cysts  are  round  or  elongated,  and  apix-ai 
aec(»rdiny  Ut  their  sli.ipe,  like  small  round  dots,  gianules,  vesicula- 
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or  stnsiks,  ^(myish-white  or  0]>aijuc»,  and  (|\iitc  distinct  frDin  i 
pmI  tninspnn.'nt  imiscle.  When  thr  cyst  has  liei^mi*.*  «*alrar«'' 
its  limy  inMti*ri:il  may  i»e  dissolved  away  hy  acetic  or  hyilrc»«-hl« 
acid  with  thr  evohitiiUi  of  gjis,  and  the  j«inu<itc^  is  then  sl^ui  cu' 
up  within    li«;.  lo). 

TIh»  sy  III  I )t ni IIS  of  the  disraw'  induced  ]iy  this  pam^it**  an 
lii-st  of  a  fi'lirili'  iiatun*,  haviny  a  (•!(»«»  n*sfiiil>laii<'4*  to  som«*  tV« 
of  spt-rilir  frviix  l)v.  Philip  Frniik,  lately  Assistant-su7';r«'«'ii 
the  staff  of  IltT  MMJi'sty's  Army  Medii'al  I)c]«u-tinent,  was  tht 
to  s<»ml  an  aceoinit  of  this  remai*kah]e  disease  fnuii  Cirrmnir 
this  eouiitry.  Ih;  drscrihed  a  cjtsf  of  its  occuneiK*i»  in  the  M-fi 
Timpsaiiil  (uizettc  of  May  20,  ItSOO;  and  recently  I>r.  I*;irkes 
^iven  a  shoit  iiotit>?  i){  trlfhina  dinrftse  in  the  Stinitary  llrj^'n 
the  Army  Alcdiml  Dcpa rttncul  f(»r  ISOO,  p.  .'Ml.  'JTio  hi>tur 
the  case  referred  to  l»y  Dr.  Frank  is  as  follows: — 

In  J  am  tar}',  IS  (JO,  a  servant  ^irl  ahout  twenty  vi'ars  nf 
tlicd  in  the  Dresden  Hosj)it{d  from  the  otK'ets  of  the 
spi^nlis;  ami   the    nuiseles  of  her  body  furnislied    mat*ri;Js 

*  Wv^W'^  "W«L»j>\VC\«\  ^:N^^^.  ^1^  Tru-Mu't  n^n'm/M  (after  VimiKiw). 
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ttinerous  observations  and  experijneiits,  which  have  tlirowTi 
much  light  on  the  Origin  aud  development  of  this  parasite.  The 
illness  of  the  patient  eommenced  about  Christmas,  1859;  and 
the  ayniptoms  may  be  arranged  into  two  sets,^ — (1.)  Extreme 
la&aitude,  depreBaiou,  sleeplessness,  loss  of  appetite,  and  eventually 
febrile  phenomena  which  were  well  expressed,  so  much  so,  that 
the  case  was  set  down  as  one  of  typhoid  fever;  but  grave  doubts 
prevailed,  for  (2.)  A  new  train  of  s^nnptoms  developed  them- 
selves— najnely,  the  whole  muscular  system  became  the  seat  of 
excruciating  pain,  especially  in  the  extremities.  Contractions  of 
the  knee  and  elbow  joints  aiipcrv^ened,  and  associated  with  such 
extreme  pain  as  to  render  extension  of  the  limbs  impossible. 
CEdema  of  the  legs  followed ;  and  the  case  terminated  fatally  by 
pneumonia,  about  the  twenty -eighth  or  thirtieth  day  after  the 
first  BjTnptoms  of  illness. 

A  post-fiw^iem  exiimination  of  the  body  showed  the  muscles 
moderately  developed,  of  a  pale  reddish-gray  colour,  and  dotted 
over  with  specks^  which  turned  out  to  Ije  groups  of  non-ent^psuled 
Trichimn,  lying  free  upon  and  within  the  sheathes  of  the  muscular 
fibres.  They  were  alivt — some  coiled  up  and  othei^  lying 
straight;  and  they  appeared  to  be  in  all  stages  of  development, 
difiused  thraughout  all  the  striated  muscles  of  the  body,  not  even 
excepting  the  heart  itself  Tliey  abounded  in  such  vast  numbers 
that  as  many  ob  twenty  Trickinm  were  seen  in  the  field  of  view 
thmugh  a  low  magnif^dng  power,  the  muscular  tissue  being 
eveiywhere  in  a  degree  of  very  marked  degeneration.  In  the 
jejunum  were  found  sexually  matui^  Trkhinfc,  Death  was  due 
to  the  development  of  the  T.  spiiulia,  whose  existence  fully 
explained  the  anomalous  sympt^jms  which  attended  the  case. 

On  looking  into  the  history  of  the  girl  it  was  found  out  that  she 
hatl  been  a  sei-^-ant  in  a  fann-house,  and  had  been  taken  ill  veiy 
soon  after  the  killing  of  two  pigs  and  an  ox — animals  which  it  ia 
customary  to  kdl  about  Christmas, 

Pigs,  are  known  to  be  infested  with  the  T.  sphulis — so  are 
oxen;  and  Proieasor  Zenker  went  to  the  masters  house,  and 
found  some  ham  left  of  the  identical  pig  that  had  been  there 
killed,  and  also  some  sausages^  The  flesh  of  the  pig  was 
examined  microscopiaiUy,  and  every  specimen  -examined  showed 
that  the  pig*a  flesh  was  infested  with  Trwhinm  in  the  encysted 
stiite.     At  the  same  time  Professor  Zenker  learned  that,  soon  after 
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the  tnrl  had  been  taken  ill,  the  hou8ekeei>er  became  unwetl 
similar  symptoms,  hut  in  a  less  severe  degree;  and  all  the  ser\i 
about  tbe  farm  bi*C4ime  more  or  less  ill  alxiut  the  same  tifl 
The  house  of  the  butcher  who  had  killed  the  pig  was  iM 
visitt^il  by  Profossar  Zenker,  who  was  informed  by  the  wife  I 
the  butcher  that  he  had  been  very  ill  nmc?*;  that  event 
had  been  three  weeks  in  bed,  suffering  from  rlt^umatic 
tfte  limfm,  and  had  been  as  if  paralyzed  over  his  bo<Iy — m 
racive  hia  arms,  legs,  or  neek.  Ho  had  never  suffered  anji 
the  kind  before,  but  had  always  been  a  he-althy  and  strong 
He  thought  he  had  caught  cold  the  day  lip  killed  the  p^ 
when  it  is  known  to  be  a  habit  of  German  butchers  to 
meat  tliey  kill,  in  the  raw  condition,  the  history  of  th« 
to  Pi  o feasor  Zenker,  became  a  history  of  trick  hiato^tis  dis 
the  development  and  growth  to  maturity  of  the  T.  spif 
the  muscles  of  those  who  lived  at  the  farm-house,  as  well 
butcher  who  had  killed  the  pig,  and  who  no  doubt  had  i 
of  its  Hesh. 

Nnmorous  experimente  were  made  with  the  flesh  of  the  giri  ^ 
died  in  this  remarkably  morbid  state.     Portions  of  the  flesh  mi 
sent  by  Zenker  to  Professor  Virehow  at  Berlin.     He  fed  a  mbl 
with  some  of  it,  and  this  rabbit  died  about  a  month  after  the 
ing,  with  symptoms  of  general  muscular  paralysis,  and  m^ 
young  Trkhinm  were  seen  in  its  muscles.    Other  rabbits 
with  the  flesh  of  the  first  rabbit,  and  tbey  too  died  with  m% 
phenomena. 

Anotlier  observer  had  before  made  similar  esperiment&    Her 
in  1S52,  fed  three  young  dogs  with  the  flesh  of  a  ha/lgcr  [ 
muscles  were  saturated  with  Trichince.    The  dogs  in  thci 
became  trichiiiatous ;  being  killed  after  a  few  months,  the  ] 
were  seen  in  their  flesli.     Pigeons  also  were  fed  with  niole 
known  to  te  tnchinat^u^;  and  fi'ce  Trlchinm  were  found 
flesh  of  the  neck,  the  wing^  and  the  thighs  of  the  pij 
eighteen  days.    But  Herbst  did  not  examine  into  the 
between  the  capsuled  and  the  free  Tric}iin<r.  as  Vir 
Zenker  have  done. 

The  Trickinu  sjd'^alw  is  now  well  known  not  to  b© 
the  muscles  of  maa     It  occurs  in  eels,  otts,  dogs,  ^ 
^^&>  pigeons,  moles,  and  swine. 

Virchow  found  the  villi  of  the  intestines  of  the  nibbiSI 
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with  tte  ova  or  ptvspei'niiGB  of  the  entozoa;  and  he  found  mature 
TrlchhuB  of  hdh  8txes  moving  freely  in  the  mucus  of  the  mte&- 
tine.  The  males  were  hlled  with  ^m^m  corpuscles,  while  the 
females  were  densely  stocked  with  ova  and  their  germs,  aud  with 
young  ones  in  the  eggs,  coiled  up  like  little  snakes. 

In  the  summer  of  18G0  a  subject  M^as  received  into  the  dis- 
secting-room of  the  University  of  Edinburgh;  and  the  muscles 
of  that  subject  contained  numerous  flesh-worms.  Dn  Turner, 
the  demonstrator  of  anatomyi  then  tocik  the  opportunity  of 
verifying  the  experiments  of  the  Grcrnian  profei^soi's.  He  fed 
kittens  with  portions  of  the  human  flesh  containing  the  wonms, 
which  were  observed  to  move,  though  somewhat  languidly,  on 
rupturing  the  cysts.  To  one  cat  on  the  7th,  13th,  and  16th  of 
July  he  gave  portions  of  the  flesh,  and  in  the  intervals  fed  it  on 
brea<h  milk,  and  fish.  He  killed  the  cat  on  the  24th  of  the 
month.  Nothing  could  be  seen  with  the  naked  eye  in  the  fluid 
of  the  small  intestines;  but  on  placing  a  drop  below  the  micro- 
scope, thread-like  worms  were  seen  actively  moving  about  in  it,  or 
coihng  themselves  up  in  a  spiral  form.  Every  drop  of  fluid  taken 
contained  one  or  more.  Each  of  these  thread*like  worms  was 
about  iiVth  of  an  inch  long  and  Wireth  of  an  inch  broad,  witti  a 
pointed  and  a  rounded  end,  and  about  two-thirds  smaller  than  the 
mature  flesh-worms  met  with  in  the  muscles  of  the  cat.  These 
had  migrated  from  the  intestines,  and  after  working  their  way 
between  the  fibres  of  the  muscles,  had  become  en  capsuled — the 
capsules  being  perfectly  transparent  Herbwt  and  Virchow  have 
found  the  flesh-worms  both  in  the  mesenteric  glands  and  in  the 
mesenterj%  and  therefore,  presumably,  in  tiunsUu  between  tlie 
intestines  and  the  muscles.  All  the  phenomena  described  occurred 
within  the  space  of  a  single  month ;  and  even  m  early  as  three 
weeks  after  feeding,  Viix*how  found  the  young  brood  equal  in  size 
to  those  administered  at  the  commencement.  The  genesis,  develop- 
ment^ and  migrations  of  these  flesh-worms  are  thus  proven  to  be 
astonishingly  rapid.  Dr.  Tliudichuni  has  also  very  recently  verified 
these  experiments-  and  at  the  conversazione  of  the  British  Medi- 
cal A.ssociation,  held  at  Downing  College,  Cambridge,  on  4th 
August,  1864,  he  exhibited  the  parasite,  living,  in  variom  stages 
of  development,  which  he  obtamed  from  the  muscle  of  a  mbbit 
infested  with  them,  and  also  &om  some  pork  cliopa  [Brit.  Med, 
Journal,  August  13,  1864). 


J II    lik;    iiiik-iim    tu     iin-    niu-.-Miiii.-^t    t 

Hiiitahle  j>|ju*<;  for  yn>\vtl»  ftiul  \tTvx 
thrir  wny  to  tin*  inusol«'s,  wlieiv  thoy 
ftiid  tlii-ir  fjivoiirito  liiiuiit  tliore  st'em? 
tin*  larvrix  fZi:NKEU). 

Afronliiiir  to  Virrhow's  ronrlusivt 
iiK'Tiii  orciir  witliiii  tlir  space  of  a 
<'XjHTiin««iits.  even  fus  ojirly  ns  tlirer' 
yoiuii^^  wiTr  found  to  cijiial  in  sizo  tl 
tin-  loiinih'Tu't'iiH'nt  TIh'  «;i;nrsis  an<l 
tl u'H'fi in*  astoiiisliiii^j^Iy  rajivl,  and  prol 
class  of  {larasitcs  (( '(Mntnij)j. 

Since  the  discovery  l»y  L-Mickart  o\ 
tlic  T.  sftliitfls  is  the  in  una  tun*  coiul 
by  Zi^nktT,  and  sinc*c  tlic  nioi-e  co 
IhM'n  ncf[uiri'tl  l»y  (;X])crinicnts,  of  t 
the  yiHiiii^  7'/v>A///'r.  attentir>n  lias  In 
|M»s.sil»ility  of  the  frlrhimitnu^  disease 
than  was  antieij»ate«]. 

In    DtMi-niher,  1S(J().  IVfilessor  Wui 
projiini^i'd  fever,  which  ditj   not  c«»nvi! 
«>f  the   well-knt»\vn  s|»eeiiic  fevers. 
lie  event iiallv  Lfot   ouite  Well,  and   so 
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These  men  had  been  killing  a  number  of  pigs ;  and,  as  is  tbe 
custom,  they  ate  of  tbe  mw  flesb,     Eigbt  men  m  ate,  and  four  of 
them  were  afterwards  attacked  with  these  anomalous  but  severe 
felirlle  symptoms.     Unfortunately,  none  of  the  pork  had  been 
preserved,  and  the  pnssibiiity   of  Tjichinw  existing  in  it  had 
thei-efore  not  been  proven.     Moreover,  none  of  these  men  died, 
and  no  evidence  of  the  parasite  existing   in  their  muscles  was 
obtainable.     But,  looking  to  the  undoubted  fact  that  the  use  of 
the  raw  meat  brought  on  the  disease,  and  to  the  great  probability 
that  the   wanderings   in    lai'ge   numbers   of  the   Trkhinm   will 
produce  these   symptoms,  Professor   Wunderlieh   deems   himself 
justified  in  thinking  that  there  are  some  grounds  for  considering 
theae  febrile  attacks  to  have  been  due  to    (richiiKdous   dimam. 
That  individuals  enjoy  good  health  although  the  muscles  ai^  in- 
fested with  the  eneapsided  Trickinm  m  now  well  known  from  the 
number  of  cases  that  have  been  seen  in  dissecting-rooms.     Cases 
are  also  refen-ed  to  by  Mr.  Curling,  of  its  being  recognized  in  tlie 
muscles  of  men  killed  by  accident,  when  engaged  in  severe  manual 
labour  {Londmi  Med.  Gazette,  Jan,,  1838;  also  Turner  in  Edin. 
Med,  tvnd  Surg.  Jounml,  18G0,  p.  209).     The  distinguished  teacher 
of  clinical  surgery  at  Berlin,  Professor  Langenbeck,  related  to  the 
Medical  Society  there,  in  18G3,  the  case  of  a  man  from  whom  he 
had  recently  i-emoved  an  epitheliid  cancer  situated  in  the  neck. 
During  the  operation  the  platysma  mymdes  exhiluted  a  singukr 
appearance,  which,  on  careful  inspection,  was  found  to  arise  from 
the  presence  in  the  muscle  of  innumerable  dead  TrfchhicB  con- 
tained in  calcified  capsules.     On  inquiry,  the  following  tacts  were    1 
elicited: — In    the   year    1845   there    was   a   "church   visitation'' 
(whatever  that  may  mean),  in  which  eight  persons  took  part,  and 
of  these,  seven  afterwards  sat  down  to  a  breitkfast  consistiog  of 
ham,  sausages,  cheese,  roast  veal,  and  white  wine,     lu  the  course 
of  thi'ee  or  four  days  every  one  of  the  seven  pei"sons  was  seized 
with  dian^hoea,  pains  in  the  neck,  a^dema  of  the  iace  and  ex- 
tremities.    Of  the  seveoj  four  died,  and  the  three  who  survived 
(among  whom  was  the  man  operated  upon  eighteen  yeiu^s  after- 
wards by  Professor  Langenbeck)  remained  ill  for  long  afterwardu. 
The  suspicion  arase  that  poisoning,  through  the  agency  of  white 
wine,  had  tiiken  place;  and  an  investigation  wa.s  made,  but  with- 
out any  residt.      The   innkeeper,  however,  at  whose  house  the 
bt^ikfast  was  given  being  still  under  suspicion,  was  obliged  tc» 
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*n\'c  ii]>  liis  ImsincsH  and  emigrate.  The  iin]K)rtance  of  such  a  ca 
in  its  loi-ensic  asjwcts  ciinnot  be  ovcmit-e J ;  and  it  becomes  j 
iniportjint  subject  of  in(juiry  whether  some  of  our  eases  of  dia 
from  suspertod  but  unpr(»ved  ]K)isr)ning  may  not  lie  due  t*)  irii 
ina  disease^  whicli  is  now  known  to  be  much  more  prevalent  th 
has  hitherto  l)eeu  supposed,  both  in  this  country  an*!  in  Ginnai 

Very  recently  attention  has  l>een  again  awakened  on  the  suhji 
by  an  occurrence  almost  tragical. 

About  the  middle  of  October,  1863,  there  wsvs  a  festive  ct 
bration  at  HcltstUdt,  a  small  country  town  in  Prussia,  near  \ 
Ilarty.  Mountiins,  numljering  from  5,000  to  6,000  iidiabitants.  C 
hundred  and  thn'c  |)ersons  sjit  down  to  an  ai»iMirently  excel! 
<linner,  mostly  men  in  the  prime  of  life.  Within  a  month  m 
than  20  pci-sons  had  died,  and  more  than  80  jiersons  were  tl 
sufTitriiig  from  tlu^  fearful  malady,  while  those  who  were  apj 
ently  unscathed  were  in  hourly  fear  of  an  outl>reak  uf 
encji|)suled  tlcsh- worms. 

The  diniH-r  had  been  onlenid  at  a  hotel,  and  it  was  armrj 
that  the  intmduction  to  tlu;  third  course  should  consir»t 
**  ll<jstewui-st."  The  sausiige-meat  was  therefore  onlered  at 
butcher's  tlie  necessary  number  of  days  }>eforuhaiid,  in  orde: 
allow  of  its  iK'ing  pro])erly  smoked.  Tlie  but<-ber,  on  his  | 
went  to  a  neigliKouring  proj^riettM-  of  pigs,  and  l»ought  one  of 
pigs  from  tlie  sunward  of  the  j)ig-fann.  The  steward  unfortuna 
sohl  a  j»ig  whicli  his  niJist<T  intended  should  not  l»e  sohl,  I.k'c; 
it  was  n«»t  considered  to  be  in  good  condition.  Nevertheles-s 
this  time  at  least,  tlui  butcher  got  "the  wn»n;^  sow  by  the  ( 
The  ill-conditioneil  pig  was  the  one  that  was  killed  and  worl 
up  into  sausages.  Tlieso  were  duly  smoked  and  delivered  at 
hotel;  and  after  U^ing  toasted  In^fore  the  tire  (so  a.s  to  Ik*  war 
through  merely)  tliey  were  served  to  the  guests  at  the  diu 
tiible. 

On  the  day  after,  several  j)ersons  who  had  eaten  the  dii 
were  atUicked  with  great  initiition  of  the  bowels,  loss  of  apj* 
great  ]»rostration,  and  fever.  The  numlxjr  of  pei*sons  attic 
rapidly  incieased;  so  much  so,  that  gixiat  alanii  wjts  felt  ii 
small  a  town  lest  an  epidemic  of  typhoid  fever  was  about  to 
in. 

liul  liiv^  ot  U\vi  y\v^'v»vv?va.us  a.t  last  conjeetui'ed  that  some  j)oi 
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all  the  cii^iunstances  of  the  dinner  was  instituted ;  and  when  the 

muscles  of  the  calves  of  the  legs  of  some  of  the  sufferers  began  to 
be  affected,  the  descnptions  of  Zenker's  case  (ah'eadj  described) 
was  at  once  reEiemljered,  The  remnant!?  of  sausages,  and  of  jiork 
employed  in  the  manufacture  of  them,  were  exaiuined  with  the 
microscope,  and  found  to  be  literally  swarming  with  encapsuled 
flesh- worms.  From  the  muscles  of  several  of  the  suffering  victims 
small  pieces  were  excised^  and  under  the  microscope  they  were 
seen  to  be  charged  with  Trkhlnce  in  all  stages  of  development  It 
could  thei-efore  no  longer  be  doubted  that  as  many  of  the  103 
persons  as  had  dined  ti^gether  and  piirtidcen  of  the  "'  Eodewurst'' 
wei-e  affected  with  trichiiious  disease  by  eating  the  trichinous  pork, 
tiie  flesh-worms  of  which  had  not  been  killed  by  the  smoking  and 
toasting.  On  the  contrary,  the  subdued  heat  of  toasting  would 
rather  foster  their  vit^dity* 

This  catastrophe  awakened  sympathy  and  fear  throughout  the 
whole  of  Germany,  Most  of  the  leading  physicians  were  consulted 
in  the  interest  of  the  sufferei^;  and  some  visited  the  neighbour- 
hood where  most  of  the  affected  patients  were.  None  could  bring 
relief  nor  cure.  Case  after  case  died  a  slow  and  lingering  death, 
by  exhaustion  from  ner%^ous  imtation,  fever,  loss  of  muscular 
power,  inflammation  of  the  lungs,  or  of  organs  essential  to  life. 
The  cases  have  been  observed  with  great  care  and  chronicled  with 
skill.  All  the  features  of  the  remarkable  disease  have  been 
registered  in  such  a  manner  that  hereafter  there  can  be  no 
difficulty  in  recognizing  the  disorder. 

The  disease  begins,  a  few  days  after  eating  the  meat  in  which 
there  were  Trichim^,  with  loss  of  appetite,  and,  almost  without 
exception,  with  diarrhoea  and  fever;  oedema  of  the  eyelids;  also 
pain,  or  at  least  painful  sensation  of  weakness,  in  the  linib^; 
cedema  of  the  joints;  difficulty  in  moving  the  tongue;  profuse 
clammy  perspiration:  and  those  patients  who  do  not  become 
convalescent  die  either  unconscious,  with  symptoiiis  of  typhoid 
fever,  or,  in  a  few  cases,  remain  conscious  to  the  end,  complaining 
of  inability  to  breathe  freely. 

The  only  important  symptom  of  typhoid  fever  absent  in  the 
disease  is  the  enlai^ement  of  the  spleen,  and  it  is  very  probable 
that  some  of  the  so-called  epidemics  of  t^^hoid  fever  in  former  days 
were  caused  by  the  propagation  of  TriddiUB  in  the  human  body, 
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Since  the  disease  has  been  known  (about  three  years  afp),  t 
great  many  cases  have  been  observed  in  Germany. 

The  vitality  of  the  Trichinas  is  not  destroyed  unless  the  meit 
or  other  substances  in  which  they  are  located  be  subjected  to  tiie 
temperature  of  boiling  water  for  a  sufficient  time  to  insure  tint 
every  particle  has  been  acted  upon  by  that  degree  of  heat  Salt- 
ing, smoking,  and  toasting  trichinous  meat,  as  is  usually  done, 
does  not  appear  to  be  sufficient  to  destroy  the  worms  in  all  ptiti 
of  the  meat 

Picric  acid  (acidum  picro  nitricum)  was  tried,  with  the  hqie 
that  it  might  be  administered  with  success  to  the  patient,  but  it 
failed.  In  trichinous  pork  of  a  pig  killed  with  picric  add,  the 
worms  were  found  alive  (W.  MiJLLEB,  of  Hombei^. 

When  tliis  flesh-worm  was  seen  more  than  thirty  years  ago,  ii 
was  little  thought  that  the  bit  of  muscle  seut  to  Owen  contained 
the  germs  of  a  disease  which  might  be  carried  in  a  Hving  pig 
from  Val))araiso  to  Hamburg,  and  then  kill  almost  the  entiie 
crew  of  a  merchant  vessel  It  has  been  recently  related  that  a 
pig  so  diseased  was  shipped  at  Valparaiso,  and  killed  a  few 
days  before  their  arrival  at  Hamburg.  Most  of  the  sailors  ate 
of  the  iK)rk  in  one  form  or  another.  Several  were  affected  with 
the  flesh-worm,  and  died.  One  only  escai>cd  being  ill  Numerou 
cases  of  fever,  and  c])idemics  of  inscrutable  peculiarity,  are  now 
claimed  liy  medical  writers,  with  much  show  of  reason,  u 
outbreaks  of  the  flesh-worm  disease. 

Professor  Eckhanlt,  of  Giessen,  has  obtained  permission  to 
produce  the  ilisease  in  a  criminal  condemned  to  die,  and  to  tzy 
various  remedies  on  him.  (For  a  very  interesting  account  of 
Triehinoiis,  or  Flesh-worm  disease,  the  reader  is  referred  to  the 
recent  work  of  Dr.  Althaus  on  this  subject) 

For  the  diagnosis  of  Trichincc  in  the  muscles  of  man,  Euckeih 
meLster  has  pro]>osed  to  harpoon  the  muscles;  but  this  seems  a 
very  severe  operation.  Welcker  believes  that  the  best  place  to 
look  for  them  is  under  the  tongue,  close  to  the  froenimi:  in  cats 
they  can  he  easily  seen  in  this  situation.  Whether  it  is  so  in  man 
is  not  yet  known,  (Virchow's  Archiv.,  1861,  p.  453,  quoted  by 
Dr.  Parkes,  L  c.) 

6.  The  ScUrostoma  duodenale  is  known  to  be  tolerably  ccmuiioo 
tiooughoMt  ISorthem  Italy;  and,  according  to  Fnmer,  Bilhaiiz, 
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and  GriesingeT,  it  is  so  remarkaHy  abundant  in  Egj^pt  that  about 
one- fourth  of  the  people  are  constantly  suffering  fi*om  a  severe 
anaemic  chlorosis,  occa;sioned  solely  by  the  presence  of  this  parasite 
in  tht}  ismall  intestines. 

"Its  length  is  about  one-third  to  half  an  inch,  its  width  about  one- 
twentieth  of  ita  length.  Its  head  has  a  round  apex,  and  its  eatti-emity, 
which  is  bevelled  at  the  expense  of  it^  posterior  surface,  is  provided  with 
hookIet.s  that  occupy  converging  papillae.  The  mouth  coutnicte  to  open 
into  a  thick^  muscular  phaiynx,  whichj  widening  as  it  passes  downward, 
anda,  after  oceupyiug  0D6-«eventh  of  the  body,  in  the  iatcatine,  Tlie 
sexnal  differences  of  the  male  and  female  are  very  interegting,  Ita 
pathological  sign ifica nee  ia  chiefly  due  to  the  hfemorrhiige  caused  by 
these  pamaitea,  whicb  are  often  present  in  thouaands  between  the 
twt/rw/cff  eonnimntes  of  the  duodenuiit,  jejunum,  and  ileum,  and  not 
infrequently  in  the  submucous  areolar  ti^uc.  In  ahort,  the  physician 
practising  in  Egypt  must  never  forget  that  the  chlorosis  of  this  climate  is 
often  the  result  of  repeated  and  small  hemorrhages  from  the  intestine^ 
caused  by  these  parasites.  Turpentinej  a^  Griesinger  points  out, 
promises  to  be  the  best  remedy  both  as  a  styptic  and  as  a  vermifuge," 
{Brit,  and  For.  Msd.-Chir.  Mmnem^  L  c.) 

7.  The  Stro7igylu8  brcmdikdis  was  first  discovered  by  Treutler, 
in  1791 1  infesting  the  enlarged  bronchial  glands  of  an  emaciated 
man.  The  parasite  is  cylindrical,  sliglitly  nanfiwed  anteriorly, 
filiform,  but  somewhat  compressed  at  the  sides,  semi-transparent 
posteriorly,  and  of  a  hhickish-brown  colcMir.  It  measures  from 
half  an  inch  to  three-qnarters  of  an  inch  in  length. 

8.  The  Eitstrcm^ylus  gigas  is  forttmately  rare  in  man,  though 
common  in  a  great  variety  of  animals,  such  as  weasles.  It 
inbablts  the  kidney^  destroying  the  fjubstance  of  the  organ,  the 
walk  of  which  become  the  seat  of  calcareous  deposits. 

9.  The  Speropiera  h&minis  is  furnished  with  a  spiral  taxi,  having 
peculiar  marginal  appendages. 

10.  The  Filaria  medinen^h,  Guinea  worm,  or  Dracuncidns, 
lives  amongst  the  connective  tiasue  of  man  and  of  some  animals. 
In  this  situation  it  is  only  known  as  a  female,  containing  an 
enormous  quantity  of  young  Filaria,  and  resembles  a  long  piece  of 
uniformly  thick  white  whip-cord.  In  this  country  few  are  familiar 
with  ita  appearance,  or  with  the  lesions  it  produces;  and  we 
therefore  look  for  our  knowledge  regarding  the  main  points  in  the 
natural  histoty  of  this  parasite  to  be  furnished  to  us  by  the 


.^vr  ■-.:  '.:.  >~V1js.    .:  AriA    ui'i  :: -arL.ia  we  Lope  that  they 

*  ..     .*    •■-r  ^>.ly.  ■sV-i.-r.  -•'Ill  -rlL?^ 

T;.-:  'J  .'.:.'>'  -  ^^  >  -r^-rrri.-ijIlT  &  tpi'pical  parasite.  It  is  end 
;.'.  •.;. :  :.',•.  ;:.V:r.r  j.i:al  rrypvr:-  -.f  Asiaand  Africa,  extendingl 
y-Tj'i*'  fe'v'^it  2'i''  or  2*'  North  latitude,  to  Sumatra  and  adja 
i-Ufi'i.n,  art  far  a^s  10'  or  12'  South,  But  it  is  only  in  \ 
di.^t.ri'.'t.t  within  the^^  tropical  limiLs  that  the  parasite  abcH 
V(tT  <:xanipl<:,  it  i.-^  endemic  in  Arabia  Petrea,  the  borders  ol 
P<:ihi;ijL  Oulf,  and  of  the  Caspian  Sea,  the  banks  of  the  Ga 
\j\>\ft.T  K^yi't,  Abyssinia,  and  Guinea.  Its  occurrence  in  G 
(iiltlir>iiffh  it  lias  its  common  name  from  this  place)  is  extn 
<';iI>ri(:ioiiH.  In  Hr>irje  districts  everj"  native  who  comes  off  t 
hliipH  sooms  to  Ije  affected  by  it;  in  other  places  in  Guinea 
\i\ry  nirrjly  fi(*en. 

I'lio  /'.  iiinlinensiH  is  unknown  in  America,  unless  the  { 
in  whom  it  exists  lias  >)ecn  in  the  places  where  the  Dr 
vuluH  is  cndcnru!.  The  only  exception  is  the  Island  ofCu 
It  is  sn]ii(>tinu*s  so  extensively  disseminated  that  it  has  beti 
to  provail  after  the  manner  of  an  epidemic. 

AlUum«;h  this  {uirasitc  rarely  causes  death,  still  it  is  ofc 
ranso  i»r  ffL\>\\i  distwss  an<l  loss  of  strength  to  regiments  qu* 
ill  thoM'  jiljuvs  wheiv  it  is  endemic. 

In  tho  SUitlstu\il  SauiUinj  and  Medical  Ji'imj^r:^  ■.  *'  -..•:  - 
M^d!i\tf  I\'ihirtmt'ii(  for  iMiO.  the  admissions  K-r  L-z.  . 
into  tho  hos}»itaI  may  W  shv.>wn  as  follows: — 

I.  -El'KOPILVNSL 
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It  woiilil  be  interesting  to  know  how  long  each  man  was  off 
OT  under  treatment  for  the  diaeage  induced  hj  this  parasite. 
India  the  average  nuuiter  of  daya  which  Uvjm  afiected  with 
ie    worm    remain     in    hospital    inci-easea    progressively    with 
Ivancing  years.      During  tlie  first  2^^io*^^   (IS  and  under  20 
of  age)   the  avenige  number  of  days  under  treatment- 
luring   which   period    each    person    was   I'endered    ineffective — 
?as  14  8;  during  the   sewrid  perijod   (20  and   under  2o   years) 
was    1(1188   daya;   during   the   third  jwrhid   (25   and   under 
years)  it  was  18001   days;  during  the  ftmrth  jyvriod   (30 
id    under    35   years)    it   was   22-71H    days;    during   the    fi/th 
riod   {3a   and   under   40   years)    it   was   24-290  days;  during 
se  sixth  period  (4?0  and  under  45  years)  it  was  31  620  daya 
Swart). 

Dr.  Leith,  in  the  Bontbay  Mortuary  RepoHs,  records  133  deaths 
:im  Dnwuneulm  in  eight  years  (from  1848  to  1857).     A  fatjxl 
alt  generally  tnkeB  place  from  hectic  (Lori3IEE)  and  exhaustion, 
onsequent  on  the  copious  discharges  which  sometimes  follow  the 
ence  of  the  parasite,  or  ftx)m  absces&es  forming  and  bursting 
ito  the  abdominal  cavity  (EwarT),     Death  has  followed  frt>m 
etanus  (Dra    iimm   and   M*Kenzie,  Tnt/iis,  of  Ift/dmbad  MitL 
nd  Phil  Sockiy).     Great  destruction  of  tissvie  sometimes  results 
sm   sloughing;  and  deep-seated   inflammation   may  attend  its 
stence,  with  the  formation  of  abscesses  and  deep-seated  sinufies. 
ae  death  of  one  person  is  recorded  by  Dr.  Minaa  at  Siisa,  in 
Fhom  the  wliole  body  and  skin  was  a  net^work  of  Guinea  worms. 
a  i-ule,  however,  the  patient  is  unconscious  of  the  jjresence 
the  jymcuncuhtM  till  it  is  matured  and  rc^dy  to  make  its 
IX  it. 

The  Nnmbar  of  Worms  observed  in  any  one  itidividual  is  very 
mous.  In  the  majority  of  cases  only  one  is  pT-esent,  or  known 
he  making  its  exit  at  one  time.  But  there  are  remarkable 
'exceptions  to  this  rule,  Mr.  Forbes  mentions  that  most  of  those 
aflected  have  bad  two  worms  extracted;  but  many  have  had  four, 
five,  and  six;  and  when  he  wrote  he  was  then  tix^ating  a  man 
in  hospital,  in  whom  no  less  than  fifteen  were  exposed  trj  view, 
and  many  of  these  were  extraeted.  Dn  A.  FaiTe  mentions  that 
as  many  as  fifty  worms  have  been  met  with  in  one  person. 
Such  cases,  however^  are  confessedly  rare  even  in  India,  where 
fifteen  woi-ms  is  about  the  greatest  number  observed. 
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Seat  or  Locality  of  the  Parasite^ — ^The  lower  extremities  are  by 
far  the  most  frequently  affected — or  rather  the  parasite  most 
frequently  tends  to  make  its  exit  there ; — 98*95  'ptr  cejU.  of  the 
pansisites  do  so. 

Two  cases  are  recorded  hy  Lorimer  which  were  remark&bk 
in  this  respect,  that  one  gave  vent  to  seven  and  the  other  to 
thirteen  parasites.  In  the  case  where  seven  parasites  were  ex- 
tracted, there  were  two  from  the  left  foot,  tiiree  from  the  left  leg, 
one  from  the  right  leg,  and  oiie  from  the  left  forearm.  In  the 
ease  where  thirteen  parasites  were  extracted,  four  were  taken 
from  the  left  foot,  tivo  from  the  right  foot,  tvx)  from  the  left  k^ 
one  from  the  right  1^,  one  from  the  right  thigh,  tiiree  from 
the  right  foreann. 

Dr.  Scott  writes  that  he  has  known  the  DrcLCunculua  make  its 
appearance  in  the  socket  of  the  eye,  in  the  mouth,  in  the  cheeks, 
and  below  the  tongue.  Dubois  records  its  exit  from  the  nose,  the 
ears,  and  the  eyelids.  Dr.  Keimedy  records  cases  in  which  the 
pani-site  made  itseli*  apparent  in  the  back  and  muscles  of  the 
loins.  One  preparation  exists  in  the  Museum  of  the  Army 
Medical  Department,  in  which  a  gieat  number  were  removed 
from  beneath  tlie  scalp.  Instances  are  recorded  in  which  the 
worm  bus  been  found  in  the  internal  viscera.  All  such  cases  are 
regarded  lus  extremely  rare.  It  is  of  importance  to  notioe, 
however,*  tliat  both  Dr.  Scott  and  Dr.  Van  Someran  agree  in 
stating  that  the  men  who  carry  water  in  India,  in  leathern 
bags  on  tlieir  back,  are  infested  by  the  Drxicunculus  on  all  that 
part  of  the  skin  that  has  often  been  wetted  ;  while  Drs.  Chisholm 
and  Scott  state  that  the  legs  of  persons  who  walk  among  gnuss 
(especially  during  tlie  rainy  season,  and  particularly  gardeners 
and  agriculturLsts,  and  tliose  who  are  obliged  to  wet  themselves 
frequently)  are  at  all  seasons  liable  to  DracwnculL  Some  animals 
are  sjiid  to  be  allected  by  the  parasite.  Forbes  says  that  horses 
and  dogs  are  so  affected,  and  relates  that  a  "  tatoo"  (a  small 
Indian  horse)  was  exhi])itHid  at  Dharwar,  having  a  I^racuncuhu 
protruding  from  its  right  hind  fetlock.  The  parasite  was  of 
the  usual  size,  and  made  its  appearance  as  a  boil ;  and  no 
difierence  could  be  perceived  in  any  respect  in  it  from  the 
Dracuneulus  which  infests  man.  Clot  Bey  remarks  that  dogs 
are  aUo  ^\x^^Tet^\  V>w\.  Q>\vUv\a  haad  information  ia  greatly  to  be 
diiSited. 
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Migratory  Powers  exhibited  by  tlia  Gumea  Worm  before  Ext^actioii. 

-^Dr  Smjttan  relates  the  cases  of  two  officern,  in  one  of  whom 

the  Dracunculits  could  be  folt,  and  traced  with  the  fingers  like  a 

cord  under  the  skin  at  the  top  of  the  shoulden     By  and  by  ifc 

made  it^  way  to  the  elbow,  where  it  was  equally  distinct ;  and  in 

a  few  weeks  it  gradiiidly  worked  its  way  to  the  wrist,  whence  it 

waa  extracted*     In  the  other  case  the  Guinea  worm  was  observed 

under  the  skin  inside  the  biceps,  and  about  the  middle  of  the 

upper  arm*     It  then  passed  round  the  elbow  joint  and  down  to 

the  middle  of  the  foi-earm,  then  back  to  the  region  of  the  inner 

condyle  of  the  humerus,  whence  it  was  extracted.     It  was  three 

months  engaged  in  this  peregrin  a  tioiL     Dr,  Faton  I'eeords  similar 

cases  {Edin,  Med,  and  Stuy.  Journal,  1806,  vol  ii.,  p.  151);  and 

I>r.  Morehead  says  of  his  men  that  they  had  felt  the  Guinea  worm 

in  the  thigh  io  the  first  instance,  and   subsequently  they  had 

been  ejected  from  the  foot.     He  has  distinctly  noticed  the  corded 

feeling  of  the  worm  below  the  skin,  and  observed  that  it  wa^ 

entirely  gone  the  next  day  he  examined  the  part     Dr.  L  W, 

Stewart,  of  the  Madras  Medical  Service,  relates  a  very  distressing 

instance  of  this  kind  which  happened  to  an  oflBcer  who  had 

already  extracted  a  Guinea  worm  fiflteen  inches  long  from  his 

scrotum.     Ten  days  ai'terwards  he   experienced  an  unpleasant 

sensation  in  the  posterior  aspect  of  the  left  thigh.     Day  by  day 

the  sensation  shifted  lower  down,  till  it  reached  the  popliteal 

space,     A  few  days  later  the  sensation  was  experienced  in  the 

cal£     Hitherto  nothing  was  visible;  but  at  the  end  of  sixteen 

days  from  the  first  sensation  in  the  thigh  the  convolutionfl  of  a 

Guinea  worm  could  be  distinctly  traced  at  the  outer  aide  of  the 

ankle  joint     Dr.  Stewart  now  wished  to  cut  down  and  extnict 

the  parasite,  but  the  evening  wi\s  too  dark,  and  he  delayed  till 

the   foUowiug   morning.      By   the   morning  visit,   however,   the 

parasite   had   again    fie^l,  and   had   taken  up  a  position   in  the 

deeper  muscles  of  the  foot     Not  a  trace  of  the  wonn  coidd  be 

recognized    in    the    place    which    he    had    evacuated.      Many 

abscesses   now    formed,   and    severe    inflammation    of   the    foot 

resulted,   which   confined  the  patient  for  three  months  before 

he  was  free  of  this  wandering  para,site.      Dr.  Ewart  says  he 

has  seen  the  wonn  change  its  position  from  the  upper  part  of 

the  lateral    aspect  of  the  thorax  to  the  groin  in  the  course 

of  twenty-four  hours;  but  he  has  never  seen  the  creature  travel 
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dewtmytMl  hy  thr  treatment  a^loji 
Great  varirti<'s  in  f*)rm  arc  p 
end  of  tln'  wonn  (\v^.  IN).  ' 
extremity  of  the  younj^  Fihtrla, 

*  DUifrani  of  the  hotvl  ur  aiit«Ti<ir  oml  < 
ill  miM(th  gnVnth  of  an  inrh  in  iliam 
■ill  bUTal  i^jiilht';  (r/)  Om:  tif  four  cru 
ujij ill ^Mntor-must'iilar  spaces,  ill.  C.  ] 
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the  form  of  a  hook  or  spikelet,  was  believed  at  one  time  to  be  the 
penis  of  a  male;  and  such  specimens  as  showed  such  spikelets  have 
been  mistaken  for  male  Guinea  worms.  All  these  forms,  as  Busk 
showed,  have  been  found  in  specimens  containing  living  young 
ones  (proligerous).  All  are  females  that  have  yet  been  found,  and 
no  males  are  known  to  exist  in  the  human  body.  The  strength  of 
the  tissue  of  the  Dracuncidua  is  such  that  a  loop  of  the  parasite 


Fig.  18.* 


wiU  suspend  a  weight  of  11|  ounces  (Scott),  and  it  is  elastic  to 
a  remarkable  degree.  On  opening  the  body,  two  longitudinal 
muscular  bands  are  seen  on  the  dorsal  and  two  on  the  ventral 
aspect,  running  from  end  to  end;  while  circular  or  transverse  rugae 
mark  the  whole  extent  of  the  worm;  and  these  are  approximated 
or  apart  as  the  worm  is  contracted  or  extended.  The  body  of  the 
vrorm  (fig.  19)  contains  an  alimentary  canal,  which  commences 
at  the  "punctum,"  and  terminates  in  the  concavity  of  the  tail 
end.  It  is  of  a  yellow  colour,  nearly  uniform  in  size  throughout 
its  extent,  and  in  its  course  through  the  body  winds  several  times 
round  the  genital  tube  (Bastian).  No  outlet  has  yet  been 
detected.  It  is  distinct  from  the  tube  containing  the  young 
(Forbes). 

The  genital  organs  consist  of  a  large  uterine  sac  or  tube,  occu- 
pying nearly  the  whole  length  of  the  worm,  and  terminating 
abruptly  at  either  extremity  in  a  much  smaller  tube  (probably 
ovarian),  about  three-quarters  of  an  inch  in  length.  No  vagina 
or  vulva  can  be  discovered  (Bastian). 

The  whole  extent  of  this  uterine  sac  or  capsule  is  crowded  with 
imiumerable  young,  and,  with  the  exception  of  a  transparent  half 

*  Various  forms  of  the  caudal  end  of  the  Guinea  worm. — (a,  b,  c)  after  Busk 
— all  of  them  proligerous;  (d)  after  Carter;  (e)  after  Grbenhow. 
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inch  or  so  of  the  worm,  the  whole  extent  of  the  parent  seems  to 

be  a  vJUtujb^  a  'mcUrix, or  aprolt^er- 
oua  ooi/p9fule^  carrying  a  countlMi 
ofibpring,  to  which  no  parturieot 
female  of  any  animal  can  be  com- 
pared for  productiveness;  and  from 
the  fSMst  that  no  inlet  has  ever  been 
discovered  to  the  genital  organs,  and 
from  various  other  circumstaDoea, 
Mr.  Bastian  has  endeavoured  to 
show  that  this  innumerable  pro- 
geny has  been  produced  by  a  procen 
of  paiihenogenesis  similar  to  that 
with  which  we  are  so  familiar  in 
the  Aphis. 

If  a  living  worm  recently  ex- 
tracted be  well  lit  up  by  an  argand 
lamp,  the  hair-like  filaments  may 
bo  Been  in  motion  with  a  good 
simple  lens ;  and  if  a  section  be 
made  across  the  parasite  after  it 
has  been  hardened  in  glue,  the 
young  may  be  demonstrated  in 
Hitu  (fig.  21). 

When  the  animal  is  mature,  and  presenting  its  head  through 
the  skin,  it  protrudes  the  extremity  of  the  proligerous  capsuk 
through  one  of  the  small  papilte  or  puncta,  carrying  forward  a 
prolongation  of  something  in  the  form  of  a  loose  corrugated  sbeath 
(fig.  20).  It  gradually  assumes  the  form  of  a  dilated  veside 
filled  with  limpid  fiuid — the  contents  of  the  proligerous  capsule— 
contaiuing  flocculeut  granular  matter  and  young  Guinea  wonni 
Carter  tells  us  that,  if  kept  moist,  the  full-grown  parent  will 
live  many  hours  ;  and  in  this  state  the  young  will  live  till  the 

*  A. — Anterior  extremity  of  worm,  slit  open  and  magDiliedf  showing,  (a)  Upper 
and  lower  cephalic  papilla;  in  profile;  (6)  Junction  of  oe80]>hagiia  with  intestine  and 
constriction  of  peritoneal  sheath;  (e)  Anterior  termination  of  aterus,  with  sliort 
ovarian  tube.  B. — Posterior  extremity  of  worm,  slit  open  and  magnified  in  saine 
way,  showing  its  hook -like  termination;  and,  (a)  Posterior  termination  of  ntcm 
^witti  ovamn  \,xx\«i\  VJA  T«nKv\3ftal\v\w.  of  intestine  (BAirriAN). 


Fitr.  19.* 


Fig.  20.+ 
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begma  to  decoinjKJise;  and  whea  the  head  end  of  the 
woum  during  its  extmction  may  have  been  dried  up  for  several 
days  outside  the  wound,  the  remaining  part  with  the  young  still 


lOOttiB  of  la !  ncjj  x  5  i^kmiitom 


lOOthfl  at  Ml  liidh  X  €0  dijimcterp. 


Fig.  2L* 


remainE  alive.  Mr  Bugk  says  that  the  young  survive  after  liaving 
undergone  a  considerable  degree  of  drying  up, 

Beacription  of  the  Yoimg. — They  are  exceedingly  numerous, 
and  constitute  the  bulk  of  the  contents  of  the  parent  a  body ; 
but  are  less  numerous  towards  the  tail  end.  Each  young  one 
may  be  said  to  consist  of  a  body  and  a  tail,  hair-like  and 
finely  pointed.  The  body  constitutes  Itha,  and  the  tail  Hhs  of 
the  whole  length-  The  anterior  extremity  has  a  blunt  end,  with 
a  rounded  oval  orifice  communicating  with  a  cavity  occupying 
about  one-half  of  the  whole  leugth  of  the  body^  and  terminating 
ctiKjally. 

Symptoms  and  Life  of  the  Guinea  Worm. — An  a  parasite  in  the 
human  body  it  may  be  studied  during  two  periods  of  exlatence; 
but  from  the  beginning  to  the  end  of  its  cycle  of  development 
its  history  embnices  at  least  ^A?^,  if  not  four,  phases  of  existence 
or  forms  of  life:— (L)  During  the  first  period  of  its  existence 
in  the  human  body  the  Giunea  worm  parasite  is  latent,  residing 
in  the  connective  tissue,  at  variable  depths  from  the  surface. 
During  tliLs  period  it  does  not  exort  any  irritating  influence  on 
the  surrounding  tissue,  as  has  been  shown  by  dissections  (Busk)* 


*  A.^AjJiKiaratK5C!  of  tranavcsrse  aection  of  ailult  GxuDea  worm,  aa  seen  tbrougliaut 
tbe  greater  imrt  of  its  lettgtli.— (d,  a,  a,  a)  Sections  of  the  fonr  kiiigitttdinftl 
muscles;  (h)  The  inteatm©  flattened,  and  lying  flJoug  the  edge  of  ooe  of  tlie  longita- 
diaal  muscles;  {c)  Walla  of  the  uterine  taci  often  adherent  to  the  paneties  of  the 
body.     K^Vaung  of  the  Gismea  wonu  more  or  le^s  spi rally  cvirved  (Bastian). 
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(2.)  The  sp(f»n<l  period  of  oxistonco  comprchciKls  that  of  r*n»pniii 

or  iriJitunition  of  the  worm  ami  its  progeny,  when  the  worm  iiiak 

its<*lf  felt,  and  iKjgiiis  its  exit  through  the  skin.     This  |>eri.Kl 

marked  hy  cliaractcM-istic-  syin]>toins.     Drs.  »Scott,  ForWs.  Mo 

head,  Ijoriiiier,  and  Van    Soniei-an  all  agree  in    stating  that  i 

earlier  symptoms  are  a  pricking,  itching  licat,  which  is  folt  at 

j)art  where  the  worm  exists,  seldom  amounting  to  j-wdn  till  al 

the  lapse  of  thn^e  or  four  w(?eks.     A  small  vesicle  forms  over 

part,  which  immediately  i)rcce«les  the  apjioarance  of  the  ante 

end  of  the  worm.     l)r.  Scott  was  himself  a  sufferer,  and  ^t 

fe(dingly  on  this  point  (See  Mnl.-Cltlr.  Jlr.riew,  1823).     Tliis  i 

ing  may  ha i»i)en  heftn-e  any  vesicle  forms;  ami   when   the  ve> 

forms,  it    rapidly  <^nlarges — so   rapidly    that  in  a  few  Lour 

attains  the  size  of  a  gotnl  large  filWt  (L<)RIMER).      If  thw  vw 

is  opeiiifl  early,  it  is  seen  to  contain  a  clear  and  linipiil  fluitl 

tihrinons  sernni  of  irritation?);  hut  if   untouclied   for  a  djp 

two.  its  e«)iit«-nts  liecome  turhid,  and  sometimes  bloody,  fn»m 

rupture  of  the  proligerous  sjic,  and  the  disrhargu  of  tlic  v« 

Flhrrki  amongst  th*'  senmi.     ITiese  greatly  add  to  the  imt;i 

so  much  so,  that  when  the  cuticle  is  removed,  an  angry-li>f 

ulcer  is  expos^jd,  in  the  centre  of  which  the  parasite*  may  Ut 

|»n's«'iiting  itself,  tnfh  a  thin  tranftjxjirent  touh'il  ahont  oir 

in  ttniffh  htnnjniij  fmni  its  jtoiilf. 

After  tlu;  appenninri;  of  the  vesi<-le  or  Idi.ster,  it  is  somet 
werks  lu'fnre  tlic  wt)rm  ])rotru«lcs  itself 

The  eontr-nts  of  the  Mist^T,  when  turhid.  are  a  discharge 
the  tulM'  of  the  animal;  as  Wilkins,  of  4th  Li^'ht  Drairoons, 
surmised,  and  as  shown  afterwards  hy  the  independent  ol»*. 
lions  of  Forhes,  who  found  that  the  best  way  to  jirocun* 
young  (luinea  worm  for  microscoi)ic  examination  was  to  lay 
this  vesiele  before  tht»  <lelicate  membrane  of  the  pnJigt 
capsule  burst.  After  the  escai>e  of  the  scrum  fn>m  the  v»:? 
the  d«»licate  tnmsjiarent  membranous  tul>e  «»r  cul  (h  sac  is  s 
times  protruded  from  the  extremity  of  the  wonn ;  and  if 
water  is  (ff'nthf  j)ouR*d  in  a  constant  strfcini  uj«m  this  pr< 
sion,  the  ililatation  and  protrusion  inenjase,  till  an  innumei 
quantity  of  young  is  ejected  from  the  ruptured  orifice  of 
dilated  tube.  ForlK»s  says  that  he  has  oftc'n  reiKjat^id  this  ex] 
TUiju\,\    \vw<\   \Yv  «wi  vwAxwvvi^  Vkv^  <xi\.vvM^a.reut    tube    was  a 
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^BMVDa  On  the  following  day  the  tube  was  found  again  pro- 
^IBmiig  as  before;  atid  the  Bame  result  (namely,  emis.'iion  of 
'  young)  followed  the  gentle  application  of  the  stream  of  water, 
Thu  animal  will  emit  its  young  daily  in  this  way  for  some  time; 
and  when  it  ceases  to  emit  them,  it  is  then  time  to  begin  the 
extraction  of  the  parasite  (Forbes). 

The  Period  of  the  Year  when  Dractmctilas  is  most  FreTdlent — 
This  seems  to  vary  eonsidembly  iu  diderent  parts  of  India,  and 
the  probable  causes  of  these  differences  are  of  great  interest  in 
regard  to  the  origin  and  spread  of  this  parasitic  affection. 

At  Madras  and  its  vicinity  Guinea  woim  annually  appearg  with 
greater  prevalence  during  the  hot  season  (LoBiAfEH),  comprehend- 
ing Februarj%  March,  April,  May,  aod  June,  At  Dharwar  and  its 
vicinity  the  admissions  to  hc»spital  for  Guinea  woi-m  goneraOy  com- 
mence in  April  and  May.  At  that  time  water  is  scarce,  ever)^  tank 
is  dried  up,  wells  yield  a  scanty  supply,  and  the  natives  are  obliged 
to  remain  at  the  bottom  of  the  wells  by  turns,  till  the  required 
supply  is  obtained ;  and  when  the  monsoon  sets  in  (niiny  season), 
the  ad  missions  gnidmdly  increase  through  June,  July,  August, 
and  September.  The  increajse  of  the  disease  amongst  soldiers  or 
residents  seems  to  advance  with  length  of  reaidence,  genei'ally 
during  the  rainy  season.  In  the  Bombay  and  Matoongha  districts 
the  admissions  to  hospital  begin  in  May  or  June  (irrigation  of 
fields  by  the  natives  being  common  at  this  time),  hut  it  chiefly 
prevails  during  the  rainy  months  of  June,  July,  August,  and 
September,  and  is  rare  after  October  (Smyttan).  Dubois,  a  mis- 
sionary at  Sattimungtdmn,  says  that  its  annmd  endemic  prevalence 
in  the  Garnatic  ^'illages  is  in  December,  January^  and  Fcbniary, 
during  which  time  more  than  half  the  inhabitants  are  affected. 
Dr.  Morebead's  experience  at  Kirkee  and  vicinity  gave  March, 
April,  May,  June,  and  July  as  the  months  of  gradual  increase  and 
prevalence;  and  September,  October,  November,  December,  and 
January  as  those  of  compamtivo  exemption- 

In  the  Bheel  districts  Guinea  worm  begins  to  increase  in  fre- 
quency in  February;  it  is  four  times  as  frequent  in  March,  and 
^  mm  times  as  common  in  April,  as  in  February,  It  reaches  the 
moutldy  maximum  of  prevalence  iu  May.  It  prevails  to  a  gi^eat 
extent  ia  June,  and  continues  to  be  common  throughout  the 
monsoon  month.%  of  July  and  August  Duiing  September,  Oct<5- 
ber,  November,  December,  and  January  it  is  least  of  aU  prevalent. 
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The  half  of  the  year  comprising  the  hot  and  lainy  saaaoi 
therefore,  the  period  when  Dincuneulu^  abouiads,  ahrnptlv  ^ 
meneing  with  the  initiation  of  the  foi^er,  and  terminating  t 
abruptly  still  with  the  ezhaugtion  of  the  monsoon  in  Septeil 

(EWABT). 

All  the  records  agree  in  assigning  to  this  paraEite — (L)' 
annual  periodic  recurrence;  (2.)  Periods  (annual)  of  progre^ 
increafie  and  sul^sidenee;  (S.)  A  probably  fixed  latent  pericH 
nesidenoe  in  the  connective  tissue — a  period  of  incobatioE^ — of 
less  than  twelve  months  (Loeimeb,  Mitchell)  ;  or  of  ii 
eighteen  months  (Busk). 

The  Guinea  worm  never  makes  itself  manifest  in  the^ 
body  befoi^e  the  second  season  of  residence  in  the  places  wh^l 
is  endemic,  a  eomplete  season  being  requisite  to  mature  the  wd 

There  are  some  remarkable  cases  wbicli  fix  the  period  of  il 
hation  of  the  Guinea  wonu  in  a  very  decided  way.  For  exaiq 
in  some  excellent  remarks  on  this  subject  by  J,  Mitchell^  t 
m  the  Supplement  to  the  Madras  Tivu^  of  December  18.  l| 
and  January  13,  1862,  it  is  related  of  a  gentleman,  well  knowl 
be  extensively  acquainted  with  natural  history^  that  when  he  * 
travelling  in  the  Northeru  CircarB,  tlie  tents  were  pitched  n^ 
tank,  of  bad  repute.  He  was  accompanied  by  five  friend^  ■ 
against  his  ad\nce,  bathed  in  the  tank.  Each  of  these  five  | 
subsequently  became  affected  with  the  Guinea  wontL  In] 
Indian  aunals  many  accurate  accounts  are  given  which  | 
period  of  incubation  at  about  twelve  months. 

Geological  Features  of  Localitjr  and  Soil  where  the  Dracunct^i 
Endemic. — Evidence  of  a  circumstantial  kind  tends  to  connect^ 
parasite  with  something  geologically  characteristic  Ln  the  | 
mucl,  moisture,  or  water  of  the  plaees  where  the  parasili 
endemic;  yet  stiU  information  is  very  imperfect  on  these  pd 
Morehead  believes  that  all  the  district§  where  Jhrmmmmiu^^ 
vails  are  composed  of  the  secondary  trap  rock^ — i.a,  of  ignl 
formation,  as  in  the  villages  of  the  Deccan  and  Northern  Con 
where  the  pammte  is  indigenous.  In  the  couiitr)"  >>etween 
Western  Ghauts  and  the  searcoast,  where  the  parasite  is 
soil  is  a  conglomerate  ironahot  clay,  of  a  red  coloan 

Chisholm's  investigations  on  this  pomt  led  him  to  the^ 
sion  that  the  districts  where  Guinea  worms  abounds 
man)  are  of  volcanic  origin,  with  an  argiUaoeons  soil. 
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much  moistui-e,  impregnated  witb  salts  or  percolated  by  sea* 
water.  Dn  Carter's  evidence  ag  to  soil  is,  that  the  paxasite 
abounds  where  the  soil  is  a  decomposing  trap,  of  a  clayey 
consistence,  and  of  a  yellow  colour. 

Everj^  regiment  which  Inis  occupied  the  lines  of  the  24th 
Re^ment  at  Stcunderabad,  "  near  the  large  tank  called  the 
'Hansen  Stmghur/*'  has  suffered  from  the  Draeuncuf/m  (LoBi- 
stee).  The  cause  of  the  disease  exists  in  or  near  the  lines  at 
that  place-  and  the  soil  is  marshy  which  borders  on  the  tank. 
The  experience  of  the  19th,  the  4th,  5th,  1st,  and  35tb  Regiments 
of  Native  Infantry  all  fix  the  locality  of  the  Guinea  worm  germ^t 
to  be  "  in  or  'near  tk^se  lin^s.'*  For  example,  the  19th  Regiment 
arrived  at  Vepeiy,  on  the  20th  May^  1838.  It  had  been  free  from 
Dracun^ulus  for  five  years  before:  twelve  months  after  its  arrival 
twenty-eight  cases  of  Guinea  worm  appeai-ed,  and  several  cases 
amongst  the  followers  and  children.  The  45 tb  Regiment  occupied 
the  same  lines  previous  to  the  arrival  of  the  19th  Regiment;  and 
the  disease  appeared  amongst  them  at  the  same  season  of  the 
year  and  after  twelve  niontlxs'  residence-  The  Guinea  wonu  bad 
Bot  been  amongst  them  for  many  years  before.  At  Perampor©  (in 
the  1st  Regiment,  N.  I.)  it  manifested  itself,  after  twelve  months* 
residence,  in  March,  April,  and  May.  For  many  ye^irs  previously 
Guinea  worm  had  been  unknown  in  the  regiment  Those  who 
suffer  most  in  cantonments  are  those  who  use  water  of  the  filthiest 
kinda 

On  the  authority  of  Scott,  Smyttan,  Cbisholm,  and  Duncan » 
Guinea  worms  are  said  to  have  been  found  in  the  earth  or  soil, 
and  that  they  have  been  dug  out  of  moist  earth.  There  can 
be  little  doubt,  however,  but  that  the  worms  so  found  were 
specimens  of  the  Oonlmmm, 

In  some  form  or  another,  therefore,  the  Guinea  worm  has  an 
existence  in  moist  earth  and  mud;  and  it  is  probable  that  the 
hair-like  worms  found  by  gardeners  in  India  coiled  up  together 
may  be  the  young  ^/arlix  of  the  Guinea  worm  in  sexual  congress; 
whose  progeny,  as  Zompemts,  or  as  filiform  female  worms  (like 
the  Tank  worm  of  Carter),  make  their  way  into  the  body.  It  is 
known  that  the  Gordlus  aqtuttimis,  when  young,  enters  the  bodies 
of  large  water  Iteetles,  and  at  a  certain  stage  of  life  it  leaves  its 
&bode  in  the  beetle  and  goes  into  the  wat-er,  where  it  becomes  a 
variety  of  Tank  woroL      It  appears  that  there  are  white  and 
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lirown  Tank  v'tn'm-n — nay,  that  there  are  no  fewer  than  sevfiniw 
Ki>oeics  of  niinute  Filaria  (Cautkr,  Mitchell);  and  some  «« 
tliat  all  Ta)ik  worms  ai*e  wliite  at  tiret,  but  become  black  after 
time  in  the  water  (GuXTiiKR).  Observations  arc  greatly  want 
on  these  jMunis.  Acconling  to  observations  enUectcd  V»y  Pallaft  a 
< quoted  by  Vogel,  it  apiKJiirs  that  even  in  Eun»i>c  thread  wor 
like  the  G.  aqutificiu^,  eomnion  in  stagnant  water  ancl  moist  «^i 
am  in  certain  cases  infest  tlie  human  subject  {Dc  Infesiin  Yin 
ilhua  iitti*f(  Vivcniia,  p.  11). 

Tlie  most  obscure  and  incomprehensible  pai"ts  of  the  hLston 
this  pamsite  are — (1.)  Tlie  phase  of  its  existence  and  tliat  oi 
young  ftfter  it  leaves  the  Ijody  of  man  ;  and  (2.)  Tlie  future  liJ 
the  young,  and  their  sexual  diffei^entiation. 

nie  parasite  may  l)e  removed  in  several  ways  by  supj^ 
int<-*rft'ren(*<' — either  by  cutting  down  upon  it;  or,  after  it  Im-; 
to  show  itsj'lf,  to  couunence  winding  it  on  a  stick,  gently  pull 
a  portion  of  it  out  eveiy  day.  But  there  is  a  natural  t».^niii 
tion  to  all  dis»^ases;  and  it  is  a  fair  subject  of  intpiiry  as  tow 
Injcoines  of  tlie  JJiWctrnculas  if  left  to  itself,  and  its  expul- 
unaidf'd  by  art.  How  would  it  Ik}  expelled,  and  what  l»econie 
thr  j»rog»»ny  ^  Is  it  prohabK*  that  thry  would  4^vor  lie  platv 
circiiinstances  where  they  could  lead  an  independent  exisle 
beroniiijg  sexual,  and  multiplying  tln;ir  kind  ? 

In  n-ply  to  tl u's(?  questions  it  is  to  lie  ob.se rvfrd  that  there 
undoubted  examples  of  the  s^Hjidan€OUt<  evolutioib  or  csit^ih 
of  the  Guinea  worm.  Scott  once  observed  about  five  inche: 
th<*  worm  to  start  suddt^idy  out,  tinn,  elastic,  and  spindly  twi- 
like  a  cork-sm-w,  showing  evidence  of  resistance  to  a  i»nigr»-^ 
force  from  brhiml.  So  lirm  was  the  parasite  that  it  supjn)] 
itsi'lf  for  a  little  time  p(?rpendicularly  to  the  limb.  It  is  < 
whrn  the  aninjal  dies  that  great  mischief  lia]»j»ons  to  the  ] 
where  the  ]>arjtsite  is.  Then  and  there  it  acts  as  a  forei^xa  Iw 
hut  alive  it  does  not  ciiuse  disturbance  (John  Hunter  On. 
HlniHl,  \u^,  17f)4,  p.  -208).  Tlie  pai-t  first  pi-otrn<led  is  the  ho 
and  its  future  progress,  though  slow  and  invisible,  }*e<-02iies 
time  very  obvious   (S(Jott). 

As  an  cxamj)l(;  of  its  sjxmtaneous  evolution  or  expulsiou, 

Forbes  relates  that  on  one  occasion  eight  Sei)oys  were  admit) 

itli  Guinea  wonn,  and  all  of  them  had  a  characteristic  vesi 
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day.  The  loose  skin  was  cut  away  with  scissors,  and  a  Btream  of 
€old  water  was  poured  daily  on  the  part.  Under  these  cireum- 
stances  the  young  were  daily  ejected  from  the  proligerous  tube 
of  the  parent  parasite,  aod  continued  to  be  bo  for  fifteen  to 
twenty  days.  Alter  this  time  a  watery  fluid  only  was  emitted, 
without  any  young,  but  Ronietimes  eontiiining  paiticlea  of  a 
white  flaky  appearance,  which  continued  two  or  three  days 
longer  The  Guinea  worm  then  became  flaccid,  and  was  dis- 
charged spontaneously,  without  pain  or  swelling.  The  only 
exception  was  in  one  case,  where  the  worm  was  constricted  by 
the  pi-essure  of  a  band  of  areokr  tissue^  which  led  to  retention  of 
the  young,  aod  sloughing. 

Dr.  Kennedy  relatefi  an   anecdote   which   has   an   interesting 

bearing  tifwo  the  spontaneous  evolution  and  the  probable  future 

of  the  Guinea  worm  after  expulsion.     "In  1791*  when  marching 

up  the  Ghauts  with  a  Sepoy  battalion,  an  African  stepped  out  of 

the  ranks  and  requested  pennission  to  go  to  a  rapid  running 

stream  of  water  near  by,  in  order  to  relieve  himself,  after  his  own 

fashion,  of  a  worm  in  his  ankle.     The  mtui  unbound  a  bandage 

from  his  foot,  loosened  the  worm  (of  which  a  part  was  extract<^d) 

from  the  cloth  round  which  it  was  secured,  and  plunged  his  naked 

foot  into  the  current  of  the  stream.    The  constant  but  gentle  fojx^e 

of  the  running  water  was  suSicient  to  stimulate  the  worm  to  come 

forth,  and  it  was  extracted  almost  immediately."    Another  custom 

has  been  recorded  by  Dr.  Lorimer,  which  illustnites  the  sjion- 

tiineouse  volution,  and  points,  at  the  same  time,  to  the  probable 

future  of  the  Guinea  worm.     He  says,  "  Many  people  belonging 

to  the  bazaars  in  the  vicinity  of  the  lines,  afiected  with  the 

parasite,  came  for  the  express  purpose  of  extracting  the  woi-m, 

to  the  same  tank  where  the  men  of  the  regiment  bathe.     The 

people  so   infested   swim  about   in   the  water  with   the  worm 

banging  loose,  drawing  the  limb  quickly  backwaixls  and  forwards 

through  the  water,  and  from  side  to  side,  till  expulsion  is  effected." 

The  natives  do  not  believe  that  they  get  the  parasite  from  bathing 

in  the  water. 

In  these  and  similar  cases  the  parent,  being  carried  away  m  the 
stream,  finds  a  place  to  die,  and  so  gives  freedom  to  her  immense 
brood  of  young.  The  water  seems  congenial  to  the  parent  Guinea 
worm,  and  sooner  than  anything  else  induces  her  to  leave  her 
position  in  the  human  body,  and  so  to  extricate  herself,  perhaps 
voi^  I,  3  L 
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by  stimulation  of  tlie  muscular  structures.  This  water-mei 
of  extraction  was  also  recommended  by  Dr.  Helenus  Soot 
Mjulras,  {Edin,  MpiI.  ami  Surtj.  Journal,  vol.  xviii.) 

Vitality  of  the  Parasite  in  Water. — It  has  l)eeii  stated  that  y 
Dracunculi  die  in  four,  five,  or  six  days  if  placed  in  pure  ^ 
from  well  or  tank  (and  that  is  the  case  with  many  anii 
simply  for  want  of  fixHl.  Water  not  pure  is,  no  doubt,  the  p 
element  for  them  (Mitchell).  Those  ai-tificially  kept  in  i 
pable  red  clay,  jiartially  covered  with  water,  and  exposctl  t 
sun,  were  found  alive  after  fifteen,  eighteen,  and  twent 
days,  burrowing  into  the  fine  yet  soft  and  ochrj"  mud. 

Forl)e8  exi)erimented  on  two  pups  five  or  six  months  old 
poured  down  their  thn)ats  water  containing  the  young  C 
worm  FilarUv.  After  three  minutes  the  first  i)Ui»  h 
uneasy,  sick,  and  vomited;  the  wtiteiy  ])art  of  which  was 
to  contain  the  animals  still  alive.  Four  hours  after  tli 
pup  was  killed,  when  abundance  of  Filarice  were  seen  i 
mucus  of  the  stomach  and  <luodenuni;  but  none  showe«J 
of  life.  Tho  other  pnj)  was  killed  twenty-four  hours  after 
but  nnne  were  alive,  a  1  thou <^h  abundant  in  the  mucus.  L' 
tried  ujHJn  Iiimself  and  others  if  the  parasito  could  l>e  prc»j« 
by  inoculation  nf  the  youii;jj  Filariw  emitted  from  the  pa 
orifice.  Five  l>e«itles  hiiuself  were  inoculated.  He  n; 
remarks  that  hf  Is  sorry  to  my  they  ilid  not  hatch  ii 
although  in  liis  own  case  he  put  them  in  their  favourit»i  pi 
namely,  tin*/))///  and  ankU. 

Such  ex|M'riinents  were  not  likely  to  succeed,  from  the  di 
natun.^  of  the  yoiiiii^  FUaria,  and  beaiuse  tlHjy  were  intn> 
under  unnatiinil  eircumstances.  InHamiuati<»n  and  puj 
inimical  to  the  lift'  of  the  worm.  Beside.s  it  is  most  pro 
that  they  enter  the  Ijody  in  some  other  form.  They  see 
j^o  through  another  stage  of  existence,  and  }>ecomo  sexual; 
is  ohiy  femah'Sy  and  these  imirreynaied  ones,  which  are  foui 
the  iHKly  of  man.  llie  progeny  of  the  sexual  FUnri^ — au< 
imj>regnated  females  only  of  that  progeny — wouhl  therefore 
to  be  the  Dmcnnculus  of  man. 

Dr.  Ewart,  in  his  able  pai)er  on  the  vital  statistics  oi 
Meywar  Bheel  corps,  writes  as  follows: — "I  am  incline 
'mAi^v^  1W\,  Gwvw'jsiOL  worta  is  ijroyagated  l>y  a  female  and  im] 
Tia\/^  ZoosT>em\,  wcA  \tfiV*  ^\x^»i^'^  ^3l^\ssl  €>i^^^  >^^  ^^s^jsss^^^ 


KKOlSSnr  FOR  THE  HXAMIKATIO^  OF  WATEB,  MUD,  Aim  TASKS.    883 


ftill-grown  female  Guioea  worm  or  from  ta^nk  worms"  {Indicm 

Animh,  vol  vL,  July,  1S59). 

ExaminatiOE  of  Water,  Mud,  ajid  Tanki. — In  the  months  of 
August  and  Septemberp  1837,  Dr,  Forbes  examined  severa.!  of  the 
tanks  in  the  vicinity  of  Dharwar,  and  found  the  mud  on  their 
banks,  and  in  halt-dried  beds,  abundantly  supplied  with  animal- 
cules {Fikti%<B)f  some  of  them  very  much  resembling  tho.se  pro- 
duced by  the  Guinea  worm  when  infesting  the  human  limb. 
Their  vei-micular  motion  in  the  wat^r  is  exactly  the  same ;  their 
gen  end  appeiinmoe  is  the  same ;  and  they  are  active  and  etjually 
numerous.  The  point  of  a  penknife  inserted  into  the  mud  will 
raise  up  abundance  for  examination.  They  are  most  numerous 
where  the  water  assumes  a  variegated  appearance,  with  a  pellicle 
floating  on  its  ochry  surface;  and  the  fini,  soft,  impalpable  mud 
just  above  water^mark  contains  most,  and  the  best  time  to  find 
them  is  about  throe  or  four  o'clock  in  the  afternoon.  Two  kinds 
may  generally  be  detected  in  the  soft  mud ;  one  kind  is  seven  or 
eight  times  the  size  of  the  Gtdnea  worm  young  Filarim,  the 
other  exactly  resembles  them. 

The  larger  one  may  be  tlie  more  mature  form  of  the  progeny 
after  hccoming  sexual 

The  smaller  one  may  be  the  first  generation  bom  of  that  sexual 
pnjgeny— whose  females,  being  fecundated,  enter  the  body  of  man 
in  this  young  and  minute  condition, 

Dn  Carter  had  medical  charge  of  a  school  containing  nearly  400 
children.  "  One  morning  a  case  of  Guinea  worm  in  a  cWld  little 
more  than  four  yeai-s  old  was  reported  to  him.  There  having 
been  only  two  cases  of  this  disease  in  the  school  during  the 
previous  eight  years,  Dr.  Carter,  who  had  before  noticed  the 
resemblance  of  the  aquatic  Filaria  of  Bombay  to  the  larva  of  the 
Guinea  worm,  was  led  to  make  inquiries,  when  he  learned  that 
the  child  was  the  son  of  the  sergeant  of  the  Industrial  School 
situated  about  three  miles  off,  and  had  been  only  a  little  more 
than  three  months  in  the  school  Upon  further  inquiry  he  fotmd 
that  the  sergeant's  wife  had  then  a  Guinea  worm  in  her  ankle, 
and  that  twenty-one  out  of  fifty  boys  had  been  affected  with 
Guinea  worm  during  the  past  year.  Some  boys  had  had  as  many 
BM  five  extraeted,  and  ten  more  were  then  suffering  irom  the 
disease,  all  of  whom  had  been  in  the  school  Tiwre  than  a  year. 
None  of  those  who  had  been  less  than  twelve  months  in  the 
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school  had  1:>ecn  admitted   to  hospital   on   account  of  Gmn 

worm. 

"The  boys  were  living  in  an  embanked  enclosure  tliat  had  It 

taken  in  from  the  shore,  the  fourth  side  of  which  was  fanned 
a  cliff  of  the  mainland,  on  which  resided  the  sergeant  and 
family.  In  this  enclosure  were  two  small  tanks,  ten  feet  sqns 
sunk  in  decompoftlvg  trap,  one  l>cing  six  feet,  the  other  three  1 
deep;  the  first  ftimished  drinking-water,  in  the  latter  tbe  b 
bathe<l.  The  sergeant  also  obtained  his  bathing-water  from  tl 
tanks,  Init  the  drinking-water  from  a  well  at  some  distance. 

"These  tanks  contained  Confervoe;  and  Dr.  Carter  states  1 
every  small  piece  as  large  as  a  pea  contained  twenty  or  thiit 
the  tank  worms.  He  e?»imined  the  Confervai  of  the  tanks  at 
Central  Schools,  where  there  had  been  no  cases,  or  only  tw.: 
ei^^ht  years,  and  failed  to  find  the  worm  after  the  closcjit  scrut 
Hencv  he  argues,  and  with  apj)arently  good  rca.s<>n,  JVb  T 
\ruria — A'o  Gxuhca  vorm;  but  that  persons  who  bathe  in  w 
in  which  the  furnu.T  is  found  may  exi>ect  to  have  the  latter 

"Dr.  Cart4T  fm-thor  stites  that  the  Industrial  SclioiJ  is  situ: 
near  an  old  artillery  barrack,  now  in  ruins  and  overgrown  \ 
weeds,  which  had  to  be  abandoned  in  conscquoiioe  of  the  li; 
made  among  all  nuiks,  oflicers  as  well  aa  men,  by  tlii.s  fva 
jMirasito."  (Mitchell,  1.  c.) 

The  habit  <»f  the  tank  worm  is  to  bur\'  itself  under  anv  or' 
dehris  thnt  may  be  in  the  water  in  which  it  is  found;  and  if  i 
disturlM'd,  it  will  imme<liately  seek  a  hiding-j»laco,  nor  rest  t 
again  covered.  This  imj)lies  that  its  proper  habitat  is  the  Km 
of  tanks,  wells,  or  other  reservoirs,  among  the  decayetl 
deciying  oigjuiie  matter.  It  may  te  assumed  that  the  w; 
carriers  refened  to  by  Dr.  Morehead  were  Army  Blieesties,  wl 
such  pn)bably  had  access  to  good  puckah  wells  (Dr.  Morel 
having  found  that  Guinea  worm  was  not  more  common  an 
them  than  among  other  people),  and  as  the  tank  worm,  h; 
ually  resident  in  the  mud  at  the  bottom,  would  only  l»e  distui 
when  the  water  became  very  low,  and  would  get  back  agaii 
its  retreat  if  possible,  the  fact  of  water-carriers  being  as  L 
affected  with  Guinea  worm  in  the  upper  part  of  the  body  as  ni 
people  does  not  carrj'  so  much  weight  as  at  first  it  would  seen 
do,  and  as  it  would  in  reality  if  the  tank  worm  was  in  tbe  ha 
of  swimming  at  the  surface  like  many  other  aquatic  animak 
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■PJUl^'ibeeii  said  that  tJie  warm  finds  its  way  into  the  hody  by 
^^j  of  the  natural  cavities  of  the  Ijody,  such  as  the  aJimentary 
eanal.  On  the  oonimry,  it  is  supposed  that  the  water  may  he 
drunk  With  impunity,  as  known  by  experience,  and  from  the 
experimeots  of  Forbes  akeady  noticed. 

The  young  Filarki  can  work  its  way  into  a  proper  i-eceptacle 
by  its  pointed  extremity,  "which  is  a  long  cone,  ending  in  a  point 
so  inconeeivably  fine  that  the  point  of  a  cambric  needle  is  a  large 
ijmrlinspike  in  comparison  with  if  But  notwithstanding  its 
exceeding  tenuity,  it  apjjears  tolerably  rigid,  and  as  the  proper 
receptacle  referred  to  is  one  of  the  sudoripurus  ducts,  a  ready- 
naade  aperture  exists  for  a  distance  quite  long  enough  to  contain  so 
small  a  creature;  and  it  is  by  no  means  inconceivable  to  one  who 
has  seen  ita  active  exertions,  that  it  should  be  able  thus  to  hide 
itself  in  a  foot  or  leg  kept  for  some  time  in  the  water.  It  is  unne- 
oesmry,  perhaps,  to  do  more  than  allude  to  the  well-known  native 
custom  of  going  into  a  tank  to  take  water  In  these  tanks  water- 
carriers  may  often  be  seen  standing  for  five  or  ten  minutes  at  a 
stretch  chatting  and  washing  themselves.  They  of  course  stir 
up  the  bottom  mud,  and,  if  the  tank  worm  be  there,  and  is  the 
origin  of  the  Guinea  worm,  they  certainly  afford  it  every  oppor- 
tunity to  effect  a  lodgments— the  instinct  of  the  parasite  directing 
the  eflbrt  One  circumstance  which  makes  this  the  probable  mode 
of  entiy  is,  that  natives  are  much  more  subject  to  attack  than 
Europeans. 

Thus  the  evidence  is  very  strong  which  refers  the  entrance  of 
the  parasite  from  bathing  or  lying  on  moist  places  where  the 
tank  worms  abound, 

Greenhow  states  that  the  sepoys  of  the  Maiwara  battalion 
bathe  and  drink  the  water  of  a  well  sunk  in  the  limestone  rock^ 
which  generally  contains  about  tw^entj^-eight  feet  of  water,  clear 
and  sweet;  while  the  pnsoners  of  tlie  jail  at  Beaur  use  similar 

ater  from  another  well;  but  they  never  bathe,  which  the  sepoys 
do  every  day.  The  result  is,  that  Dmcunculus  is  much  more 
prevalent  among  the  sepoys,  compared  with  the  prisoners,  in  the 
proportion  of  three  to  two.  Again,  amongst  '*  Puchallies"  the 
numbei's  affected  are  four  times  as  great  aiS  among  the  men  of 
the  regiments.  The  former  frequent  the  tanks  more  than  the  men 
of  the  regiments.  i 

Oeneralioii  and  Propagation  of  the  Guinea  Worm. — Tlie   foUowkig 
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periods  may  1)C  recognized  in  its  natuml  history: — (1.)  It  Is  prnlli 
ably  got  by  batbing  in  tanks  or  places  where  the  young  &d 
impregnated  females  abound.  (2.)  A  period  of  maturation  intl 
human  botly  takes  place.  (3.)  A  time  favourable  for  extractir 
comes,  when  the  animal  seems  to  seek  delivery  from  its  impriso 
ment,  to  fulfil  a  new  law  of  its  existence.  The  a/lult  unimi 
perish  annually.  It  is  necessary  they  should  die,  that  the  y»)ui 
may  live;  and,  indeed,  the  Guinea  worm  of  the  human  body 
not  adapted  to  live.  It  has  no  functional  arrangements  ; 
life. 

Men  being  exj)osed  to  the  cause  about  the  same  time,  1 
])eriotl  for  extraction  will  arrive  about  the  same  time  in  ; 
but  with  just  sufficient  variation  (as  to  time)  as  to  suggest  1 
idea  of  contagion  (Scott,  Afed.  and  Suiy.  Jouimal,  vol.  xviL, 
99).  Kut  the  itlea  of  conUigion  or  infection  by  one  in:in  to  anoti 
(as  Bruce,  M'(Jrigor,  junl  Patoii  wished  t*)  establish)  is  quite  unt 
able.     Thii  evidence  is  all  the  other  way. 

In  Paton's  cas<\s  on  lioard  Her  Majesty \s  ship  "  Cirencest 
from  3()th  May,  ls().j,  to  9th  Au^^ust  of  the  same  year,  the  ori; 
of  the  disease  is  quite  tnicoable  to  the  jirecediii^  July  i 
August,  when  the  shif>  lay  in  Bombay  harbour  {Med.  and  Sb 
Jimnial,  l.SOO,  vol.  ii.,  p.  151). 

Sir.  J.  M*(Jrigor's  cases  in  88th  Regiment,  and  the  al»s«» 
of  Guinea  worm  among  the  artillery  on  shipl>oard,  relatt-<l 
his  medical  sketches,  were  not  fully  investigated.  We  have 
account  of  the  water  supply  previous  to  embarkation.  Af 
wards  lie  wrot^>  a  paper,  or  nit  her  an  account  of  the  sicknesa 
the  n»giment  from  all  diseases,  in  the  Edin.  Med.  Jovrrral,  vi»l 
p.  270,  and  f'n»ni  this  it  appears  that  the  rof^imont  had  b 
quartered  in  the  Foit  of  Bombay,  whicii  is  partly  sumiunded 
a  wet  ditch;  and  sevenil  months  after  leaving  this  place  ni 
of  the  cases  of  Guin<;a  worm  occurred.  Bombay  is  well  kno 
to  be  extremely  infest<»d  with  Guinea  worm. 

Mosclcy  is  reported  U)  have  said  that  "  there  is  as  much  foi 
dation  for  ])elieving  Dracv.nculus  to  be  contagious  sis  that  a  th( 
in  the  foot  is  cont^igious."  As  observed  by  Riidolphi,  the  paras 
is  known  to  occur  in  persons  who  have  neither  eaten  nor  <lra: 

the  countries  where  it  is  endemic,  but  who  have  exposal  tliei 

ven  to  its  moisture  and  its  mud.     The  moisture  contained 

4iive  canoes  is  sufficient  to  have  can-ied  to  a  ship  off  the  coa 
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pUie  germs  of  the  Qumea  worm,  wldch  find  their  way  into  tlie 
Beuinen  of  the  ship^  who  are  in  the  hahit  of  goiog  into  these 
canoes  with  Imre  feet 

Negative  Gvidctice,  which  would  attempt  to  show  that  tank 
worm  does  not  exist,  aumot  be  received.  Moat  of  the  exajnina- 
tions  on  which  such  negative  evidence  rests  have  been  impeifect; 
having  been  made  with  instruments  confessedly  iioperfect,  and 
[>erhap9  by  men  not  act^iistomed  to  nae  tlie  instrument.  I  speak 
only  of  written  and  published  statements,  and  on  the  authority  of 
Dr.  Lorimen 

Problems  for  SolutioiL— Fortj^  years  ago  Dr.  Scott  suggested  that 
a  patient  nnd  cai-eful  inveatigfition  of  soils  and  waters  ought  to 
be  made  wherever  D)\icunculus  is  known  t*j  be  endemic,  and 
e^ecially  the  soil  round  brackish  wells  and  the  beds  of  tanks. 
Morehead,  in  18S3,  recommended  that  the  following  points  be 
attended  to,  namely: — (1,)  Geological  structure  of  tlie  ground  and 
nature  of  the  site  generally;  (2.)  Nature  of  soil,  wells,  and  well- 
water;  (3.)  Nature  of  rocks  through  which  wells  are  sunkj  (4.) 
Abundance  or  scarcity  of  watery  (5.)  Stiasons  of  increase  or 
decrease  of  the  disease ;  (6,)  Opinions  of  natives. 

The  occurrence  of  Guinea  worm  is  sometimes  defined  by  a  dis- 
tance of  a  few  miles.  So  it  is  with  many  algae  and  minute  water 
animals  and  plants  as  to  habitat.  • 

2.  Filarm  lent  is. — Length,  Aths  to  Mhs;  width,  T^th  of  an 

•  My  friend,  H.  C,  Baatian*  E«q.,  M.B.,  of  the  London  University,  Loudon, 
\\Ai  recently  fiirnislied  a  most  intereating  account  of  the  anatomy  of  tho  CuinBa 
worm  to  the  Linno^an  Society,  and  has  lieen  kind  eDougli  iq  fitraiah  me  with 
drawingA  of  his  obaervationa  ;  iLtid  he  writes  to  roe  as  foUows  : —  **  Since  I  saw  yon 
last  I  have  discovered  several  sjiiecies  of  Carter'a  *  tank  womia*  in  soft  mutl,  &c.  (at 
FVbnouth) ;  that  ist,  small  NenKUJiuiJtj  agreeing  iti  nimoet  every  roapect  with  those 
found  by  him  in  Bombay.  The  more  1  see  of  these,  the  more  thoroughly  am  I 
convinctid  of  the  nndoubted  relationship  cxiatiiig  between  them  and  the  DubaeA 
warm,  coiacidiiig  as  they  do  m  their  anatomy  even  to  minute  dctaila,  and  in  mimy 
respect«  where  there  is  a  udient  distinction  betiifc'een  the  anatomy  of  the  I>ra^ 
mntmlu/t  and  that  of  the  AHcaridte*  One  which  I  sketched  to-day  had.  an  exaertile, 
rigid,  iharp-iioiiited  a^opbagua* 

"  The  great  dilficnlty  in  tho  theory  is  to  aiooonnt  for  the  fact  of  the  looaluation 
of  the  diHeaae,  whilst  tbesje  animals  are  probably  so  widely  spread ;  and  I  supp^ite^ 
it  ia  one  particular  si>ecies  which  is  limited  in  its  diflFusion ;  but  I  suspect  that 
many  of  those  othet^  will  hereaiter  bo  disco va red  aa  paraaitea  in  ommAlB  or  vege* 
tablet  Tho  Vtbria  tritko  I  have  examiDed,  and  find  it  to  be  a  worm  essentially 
BimUar ;  and  Dr.  Ck>blx>ld  tells  me  that  he  ha«  found  a  long  thread-bke  worm  in 
the  subcutaneoua  tissue  of  the  back  of  a  w^ater-bird.  The  whole  [|uestian  wants 
working  oat," 
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inch.     The  body  is  thick  posteriorly,  tilifortD,   aTifl  ending 
pointed  tail,  tnirisparent^  and  partly  cuiled  up  io  n   spiral  fj 
The  alinientary  caiuil  is  surrouoded  by  tht^  foMa  of  the  oi 

This  Filuria  (F,  kntis)  is  very  imperfectly  known, 
teraale  only  has  been  seen.  It  was  detected  by  Nordt 
the  liquor  Mm'fjctgni  of  the  capsule  of  a  crystaUine  lens  of  « { 
whose  lens  had  been  extmcted  for  catarai^t  by  the  BaroD  \ 
Grala  In  this  instance  the  capsule  of  the  lens  hiid  been  extnti 
entire;  and  upon  a  careful  examination  half  an  hour  after  exi 
tion  there  were  observed  in  the  fluid  two  minute  and 
Filuriw  coiled  up  in  the  form  of  a  ring.  One  of  tl 
aented  a  ruptui*e  in  the  middle  of  its  body  (probably  made 
extracting  needle),  from  which  rupture  the  intestinal  canal 
pi"otruding.  The  other  waa  entire,  and  meagured  about  ilid( 
an  inch  in  length.  It  presented  a  simple  mouth,  without  I 
apparent  pjipillee,  such  as  are  seen  to  charactL*rize  the  1| 
Fikiria  wliich  infests  the  eye  of  the  horse,  and  throagh, 
transparent  integument  could  be  seen  a  straight  intestinal  c^ 
sun-ounded  by  convolutions  of  the  oviducta,  and  iemiina 
an  jncurveil  anal  extremity  (Owen>  p.  64-), 

A  Filaria  oeuU   vel  kichrj/mttlis  han  been   described 
uncommon  among  the  negi*oes  on  the  Angola  coast,  whi 
called   loa;  also  at  Guadalmipe,  Cayenne^  and   Martiniq 
length  is  li^^ths  to  l^ths  of  a  line.     It  is  a  filiform,  slende 
pointed  at  one  end,  obtuse  at  the  other,  tolerably  iirtn, 
white-yellow  colour. 

This  parasite  has  been  considered  a  Strongylua  by 
others    a  young  Guinea  worm,  and  by  others   as   an  Ora 
'vermiculnrid^ 

Treatment  of  those  Infested  by  the  Eonnd  Wormfl. — ^The  habStJ 
the  Asmridts  being  for  the  moat  part  a  coUection  of 
means  used  for  their  expulsion  is  generally  some  pm 
cine,  as  two  gmins  of  calmnel  and  ten  grains  of  jahp,  or  i 
of  Bcammany,  given  two  or  three  times  a  week.     The  pi 
ought    in   no  instance   to  be  given  oftener;    for   if   th« 
ing  be  continued,  the  intestine  is  weakened^  and  mor 
secreted;  st*  that  the  secretion  which  harbours  them  in  it 
In  weakly  children  small  doses  of  Epsom  salts  will    ult 
effect  the  same  object,   and  with   less  distress   to   the 
Many  persons  place  great  confidence  in  calomel  aa  a 
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Hp^ble  of  destroying  tbem;  but  it  does  not  appear  to  act  bene- 
pdally  except  as  a  puj^ative,  and  consequently  it  is  an  auxiliary, 
■yad   not  by   any  means  the  most  valuable  part   of  the  ti-eat- 

I  The  Oxyurides  or  small  vermicular  Ascari^,  being  sitnated  so 
pear  the  rectnra,  enemata  have  at  all  times  been  much  nsed  in  the 
■Ireatment  of  these  cases;  and  injections  of  oil  have  been  much 
commended,  especially  of  castor  oil,  olive  oil,  or  sweet  oil  But 
these  animals  will  Hve  from  thirty-six  to  forty-eight  hours  in 
castor  oil.  Indeed,  very  little  benefit  has  been  derived  from  any 
such  local  treatment  Warm  water  injections  tranquillize  the 
intestine,  and  give  more  temporary  relief  tlian  anytliing  else. 
The  Oxyurides  are  killed  by  cold ;  but  it  may  not  always  be  safe 
to  throw  a  cold  injection  into  the  colon  of  a  child  But  if  the 
child  is  otherwise  a  vigorous  child,  small  injections  of  very  cold 
water  may  be  cautiously  administered,  with  a  few  drops  of  ether 
or  of  alcohol;  and  injections  of  the  following  bitter  substances 
have  been  found  very  useful  in  the  treatment  of  the  Ascaris 
vrn'miculari^  j^Three  or  four  ounces  of  a  strong  mfuslon  of 
quassia  repeated  three  or  four  times,  or  a  similar  quantity  of 
lime  water,  have  been  found  of  service.  At  the  same  time  it  is 
also  well  to  administer  internally  some  bitter  medicines;— for 
example,  half  an  ounce  (or  any  dose  suitable  to  the  age  and 
strength  of  the  child)  of  compound  decodmn  of  aloes,  taken  in 
the  morning  fasting,  once  or  twice  a  week ;  and  three  ounces  (or 
other  suitaljle  dose)  of  infusion  of  qua&Bia  may  be  taken  every 
■oming  that  the  aloes  is  not  taken. 

Chloride  of  eodium,  to  the  extent  of  an  ounce  in  a  pint  of 
quassia  infuaion,  has  also  been  found  a  useful  injection;  so  also 
has  an  enema  composed  of  aloea,  carbonate  of  potash,  and  mwd- 
lage  of  starch  But  whatever  local  remedies  are  used,  it  is 
necessary  to  attend  to  the  general  health,  which  usually  is  at 
fault.  The  digestion  is  generally  slow  and  imperfect,  the  secre- 
tions from  the  mucous  membrane  of  the  alimentary  canal  being 
abnormal  For  this  condition,  small  doses  of  the  extract  of  nmL 
vomica,  with  sulphate  of  i^vn,  in  extract  of  gentian  or  aloes,  or 
in  rhubarb  or  colocynth  pill  mass,  ttiken  twice  a  day,  will  be 
found  of  great  service.  Santonine  may  be  of  service  in  some 
cases. 

From  what  has  been  akeady  wnitten,  it  will  be  seen  how 
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important  it  is,  in  the  ti-catment  of  all  these  diseases,  to  ta 
evciry  means  of  utterly  destroying,  by  burning  or  by  chemi 
age!its,  all  debris  or  excreta  which  may  be  passed  by  patie 
sulforing  from  these  parasites,  and  also  how  necessary  it  is  to  I 
well  to  the  purity  of  all  water  supply  used  either  for  the  purp« 
of  food,  drinking,  or  kathing,  and  to  the  quality  of  fK>rk  or  lja< 
in  connection  with  the  trichina  ejdiulis. 

Si-XTluN  II. — Epizoa — Animals  living  upon  the  Skin  and  H 
and  thr,  Pafholoijj  oftlte  Lemons  mith  whidt  fhey  are  a^-isciai 

Hie  animals  wliicli  are  associated  with  disca-scs  upon  the 
are  of  three  kinds: — 

1.  Tlie  first  kind  U'long  to  the  family  of  "lice"  (Pedicali 
of  the  riass  l/istrfd^  amongst  the  an)iit.lose  or  nrtlrulafed  anii 
Tht^y  belong  ti»  tin*  order -/l//oy>/w)Yt,  all  of  which  are  pantsitof? 
destitute  of  wings.  They  undergo  no  regular  rnot«iin<»q»hosi 
niiist  otlier  insects  do  ;  but  in  tlicir  growth  t<>  maturity  they 
tlicir  skill  a  certjiin  number  of  times,  which  may  to  w>me  o> 
exjdain  the  irritation  and  furms  of  lesions  to  whicli  they 
risr.  Ahnn.st  all  animals — man,  (juadrujKMls,  birds,  and  re] 'til 
are  liahle  to  1m'  infested  with  these  ]>arjtsit<.*s;  and  were  it 
for  our  instinctive  ft'elings  of  disgust  with  n-ganl  to  tli'.-ii 
(»|>|u)s<?d  tt»  our  notions  of  cK'anliness  and  iirnprii'ty,  the  st'.nl 
their  forms  and  hahits  is  of  consideiiible  inten_'st  to  the  pj 
h»gist.  Up  wan  Is  of  ."iOO  species  of  lic*e  have  been  descrih 
univeiNally  dilhised  over  the  animal  kingdom  in  «litferent  cliu 
of  the  world.  Their  superahundancc  npun  tbf*  jiersrin.s  nf 
human  me*'  are  associated  with  some  severe  hisions  of  the  s 
and  authentic  castas  are  rehitcd  of  death  fn»ni  lousiness. 

2.  The  second  kiiid  of  animals  associated  with  diseases  of 
skin  Kdong  to  the  family  of  "mites"  or  ''ticks"  {Acarid»y:)y  of 
chiss  .'ImcA/z/t/a  or  s]»iders,  amongst  the  a? i7iw/o^/^  or  (uilcid 
aniinals.  Some  of  these  are  free,  others  arc  parasitic,  awU 
somewhat  in  their  structure  accordingly.  Those  which  liv 
parasitic  lift?  have  the  mouth  in  tlie  fonn  of  a  sucker.  Such 
tlie  "tieks,"  wliich  fasten  upon  dogs,  cows,  shee]>,  horses, 
otlier  animals.  They  bury  their  suckers  so  deep  in  the  skin  tlm 
is  impossible  to  detiich  them  without  tearing  the  skin  to  wh 
^iie\  \\>s.  l\\vi\\\vielvvis-,   and  they  multiply  so    rapidly  that  oj 
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md  horses  attaxiked  by  them  have  l>een  known  to  die  of  mere 

exhaiistioiL  The  han^est  ticks  {Leptidm),  one  species 

of  which,  the  Leptu^  aviumiialw.vf ell  known  as  the 

harvest  bug,  is  comraoD  in  autumn  id  gi-ass  and 

herbage,  from  which  it  gets  on  the  body  of  man, 

and,  though   exceedingly   small,   producer  extreme 

irritation  of  the  skin.     One  only  of  the&e  parasitic 

Acari  has  been  found  to  live  entirely  in  the  skin  of 

man — tlie    Sarcoptes   galli  vel    Acarus    smbiei — 

producing  the  diseiLse  called  the  itch, 

3.  A  third  form  of  animal  is  found  inhabiting  the 
sabaceous  sacs  and  hair  follicles  of  the  human  skin 
— namely,  the  Dsmodox  foUkuhytum  (fig.  22).  By 
some  naturalii^ts  this  parasite  is  referred  to  the 
Acarida*,  but  by  recent  investigations  it  is  consi- 
dered to  be  more  nearly  related  to  the  Botifetu,  its 
parasitic  habits  causing  it  to  resemble  some  of  the 
numerous  fonns  of  the  Crv^Uima.  It  is  not  known 
to  cause  disease. 

The  parasitic  lesions  and  diseases  with  which 
these  epizoa  are  associated  may  be  described  as 
follows: — 
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Befiidtlon.^ — A  Trwrbid  staie  in  which  lice  develop  fJismselvee  to 
mieh  an  extent  that  a  pruriginous  eruption  is  produced  (Prurigo 
pedicularis).  The  skins  of  persons  IkibU  to  miistiiidional  skin 
diseasea  in  which  watery  or  secrding  empiimis  (such  as  eczema) 
pretnil,  are  those  jnosl  favourable  for  the  development  of  lice. 

Pathology. — Three  forms  of  lice  infest  the  skin  of  man.  One 
variety  is  met  with  on  the  hair  of  the  head — the  Pediculua 
capitis;  a  second  variety  infests  the  other  hairy  pai-ts  of  the 
body,  but  especially  the  pubis;  and  hence  its  name — Pedlculus 
pubis;  the  third  form  lives  on  the  general  trunk  of  the  body — 
the  Pedieulus  corporis. 

These  three  species,  although  they  live  in  close  proximity  to 
one  another,  yet  strictly  limit  themselves  to  the  regions  men- 
tioned.    In  a  dinical  point  of  view  the  P.  eorjxnia  is  the  most 

important 

*  Dtmodox/ollktdorum  (»fter  Db.  Aj^dERbon), 
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L  The  Body  Louse  (fig.  23)  is  of  a  whitkh  colour,  mad 
from  half  a  line  to  two  lines  in  length ;  the  body  elongatt^d 
the  abdominal  portion  broad,  its  margins  lobiilated  and  co| 
with  little  haira  The  thoracic  poiiion  k  very  imrroi 
carries  three  legs  on  each  side.  The  legs  are  hairy,  joint 
terminate  in  claws.  The  insect  seeretea  itself  amongst  tb^  td 
of  the  clothing,  and  causes  extreme  itchinetis  of  the  skin  wb 
it  cornea  to  feed.  Between  the  irritation  of  tlie  insect,  th^  d4i^ 
of  its  exuvijie,  and  the  seratehing  of  the  skin  by  the 
papulm  arise,  the  summits  of  which  being  torn  off,  gi\'e 

a  pf^riginous  erupthti,  which  may  eveS" 
come  pustular.  This  eruption  is  met  with  m 
frequently  on  tlie  neck,  back,  and  should^ 
and  round  the  waist—the  parts  most  tigb 
embraced  by  the  clothmg;  and  whera  \ 
clothe.^  are  most  frequently  gathered  into  fol 
between  which  the  lice  are  imbedded^  ^ 
where  they  deposit  their  eggs,  or  egg 
which  are  crystalline,  shining,  yellowish,  < 
l>odies.  The  hce  seem  to  multiply  fast&st  ^ 
eruptions  such  as  mmma  prcvaiL  A 
reported  by  Mr.  Bryant  an  having  occui 
Guy's  Hospital,  in  which  the  whole 
body  was  literally  covered  with  litje," 
patient  had  been  a  governess,  about  thirty  yeai-a  of  age; 
irritation  was  6*:»  great  that  excoriations  and  scabs  were  pi! 
On  admission  into  hospital  she  was  put  into  a  warm 
clothes  were  destroj'ed,  and  every  precaution  taken  ta  rem! 
all  the  insects;  bnt  in  two  hours  iifterwards  her  body  was 
covered  wifch  hce,  although  she  had  been  laid  in  a  cleaa 
She  was  again  thoroughly  washed,  but  the  vermiu  re- 
immediately.  Some  of  the  insects  and  their  ova  nc 
remained  adhering  to  the  skin^  hidden  amongst  the  seal 
excoriations;  and  they  are  known  to  multiply  with  a 
proportioned  to  the  favoumble  nature  of  the  soil  afforded  _ 
morbid  condition  of  the  skin  of  the  affected  person  (J 
1.  c,  p.  108).  Bernard  Valentin  relates  the  history  of  i 
years  of  age,  afflicted  with  insupportable  itching  ovei 
body,  and  having  his  skin  covered  with  little  tuberotiitttf 
*  F^kuiuM  corporu— female  {after  AjiDKicao^c), 
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phjrsieian,  unable  to  assuage  the  itching,  made  an  iuciBion  into  one 
of  the  small  tumors,  and  gave  exit  to  an  enormous  quantity  of  lice 
of  different  fomis  and  sizes.  The  same  operation  was  performed 
on  the  other  tumors  with  a  similar  result  (quoted  by  Anderson, 
p,  110).  The  following  instance  Is  related  by  Dr  Whitehead,  in 
his  work  On  the  Tran&mimion  frorfi  Parent  to  Offspring  ofmmie 
Ftyrms  of  Disease,  p.  173,  and  quoted  by  Dr.  Tanner: — A  farmer, 
forty-thi-ee  years  of  age,  strong,  and  of  sanguine  complexion, 
contracted  syphilis  in  April,  1840,  Seven  months  afterwards  he 
sutfered  from  secondary  symptoma  At  the  end  of  1841  he 
became  so  annoyed  by  the  presence  of  lice  about  Iiia  person, 
cbiefly  on  the  trunk,  that  he  sought  again  medical  aid  and 
advica  He  was  scmpulously  clean  in  his  habits^  and  had  never 
before  been  troubled  with  these  vermin.  They  increased  in 
lUmber,  and  produced  such  mental  distress  that  fears  were  enter- 
ined  for  the  integrity  of  his  intellect.  An  examination  of  the 
skin  showed  a  multitude  of  irritable-looking  points  on  the  front 
and  sides  of  the  che^^t,  from  which  nits  could  be  detached  by 
lateral  pressure.  At  this  period  the  generation  of  the  lice  was  so 
considerable  and  rapid  that  a  flannel  vest  put  on  clean  in  the 
morning  was  crowded  with  them  by  the  end  of  twetlty*four 
hoars.  The  usual  remedies  had 
only  a  temporary  effect,  till  iodide 
of  potasBium  and  prassic  acid, 
taken  internally,  seemed  to  render 
the  system  unsuitable  for  the  far- 
ther development  of  the  vermia 

2.  The  Head  Louse  (fig.  24)  is 
considerably  smaller  than  the 
body  loiise  just  described.  Its 
legs  are  larger  in  proportion  to 
the  size  of  the  body  than  those 
of  the  P.  corporis;  and  the  abdo- 
men is  more  distinctly  divided 
into  seven  segments,  separated 
from  each  other  at  the  mai^ns 
by  deep  notches. 

They  propagate  with  astonish- 
ing rapidity,  and  by  their  irritation  produce  au    eczenfuij  from 

a)    PediculiM  cttpUU  (male) ;  (&)  Trachea  aiid  itigmnta ;  (c)   Anteima  (after 
Ahdebsqn), 


Fig.  24* 
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which  ihe  fluid  exudes  abundantly,  and  cmsts  are  farm 
involving  ihe  cuticular  debris  or  exuviae  of  the  lice  and  the 
mains  of  epidermis.  The  hairs  become  glued  together;  pai 
by  the  fluid  from  the  eczema  and  partly  by  the  aecreiions 
the  insects  as  they  deposit  their  ova  in  the  capBules  which  tl 
fix  to  the  hairs  (fig.  25).    These  capsules  are  commonly  cal 

nUa;  and  they  adl 
^-^-^'     with  great  tenaci^ 

the  haira 

L    The  Crab  Lc 

(fig.  26)  has  a  shi 


,--C 


L 


-I ■  '  *  ' 


lOOtiiM  of  an  inch  x  10  dka 


Fig.  2fi.t 
sliape,    and    a    n 
broader   body  in 
portion     to     its 
than      either    of 
other     two    form 
lice;    and    there 
not  appear  to  be 
distinct  .separatioi 
tween   its  thorax 
abdomen.    It  has  ] 
met    with    on  all 
hairy     parts     of 
body  except  the  1 
but  more  especially  on  the  hair  of  the  pubis.     It  does  not 
about  like  the  other  lice,  but  grasps  the  stems  of  the  hairs 
its  fore  legs,  and  adheres  so  firmly  that  it  is  diflicult  to  remo 
without  pulling  out  the  hair.    The  nits  or    egg  capsules  are 
tached  to  the  hairs  in  the  same  way  as  on  the  bead.      Prurigi 

*  S'U,  or  Egg  Capsule  of  the  Loiue,  fixed  to  (b)  a  hair,  by  the  glntinoiis  mg 
(c,  «,  c,  c). 

♦  The  Crab  Loiue  (after  A^^dbbson). 


lOUtbi  of  ftn  ioch  X  20U  diameU>rR 
Fig.  25.* 
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or  eczematoiia  eruptions,  which  luay  become  pustular,  are  the  re- 
snlt^  of  their  existence  (Andeiison)* 

Treatment  consists  in  the  destruction  of  the  insects  and  sooth- 
ing the  irritation.  To  accomplish,  the  death  of  the  parasites 
the  following  substances  are  efficient — namely,  aulphuTt  mer- 
€U7%  staphisaffrm,  mbadilla,  pyrethrum,  ike  essential  ails,  aTid 
alcohol  (Anderson). 

Sulphur  is  used  in  the  form  of  vapour  baths  or  fumigations,  or 
the  simple  or  compound  sulphur  ointment  of  the  pharmacopoeia* 

Mercury  may  be  employed  as  simple  mercurial  ointment,  or  by 
fumigations  with  cinnabar,  or  in  solution  of  the  bichloride,  in 
the  proportion  of  two  to  three  grains  to  an  ounce  of  water,  to 
which  some  alcohol  has  been  added. 

Staphisafp^ia  is  employed  as  an  ointment  in  the  proportion  of 
an  ounce  of  siaphtsagna  with  four  ounces  of  lard;  or  an  infusion 
of  staphisngria  may  be  made  with  vinegar, 

SaljadiUa  may  be  used  in  powder  or  as  an  ointment;  an  ounce 
of  Ijird  being  used  to  incorporate  a  drachm  of  sctbadiUcL 

The  hair  should  be  cut  short  when  lice  infest  the  head;  and  a 
lotion  of  the  biehlorids  of  m^reury,  or  some  of  the  ointments 
above  named ^  applied  at  once  to  cause  the  death  of  the  insects. 
Tlie  nits  may  be  dissolved  aw^ay  by  alcohol  or  dilute  acetic  acid 
(Hebra).  The  scalp  should  afterwards  be  repeatedly  washed  in 
warm  water  with  soap,  and  the  eruptions  treated  according  to 
their  nature. 

Sometimes  the  nits  and  the  debris  of  the  lico  are  involved  in 
the  substance  of  these  eruptions,  so  that  care  must  be  takan  to 
kiU  any  insects  that  may  remain  and  be  so  hidden. 

With  regard  to  body  lice»  it  is  necessary  either  to  destroy  tlic 
clothes,  or  to  expose  them  to  a  temperature  of  at  least  150"  Fahr., 
by  steaming  them,  or  ironing  them  over  with  a  sufficiently  hot 
iron,  or  to  boil  theia  In  extreme  cases,  such  as  those  related 
at  page  893,  it  has  been  found  that  a  mixture  of  iodide  of  potas- 
sium and  prussic  acid  in  full  doses  cured  the  diseased  state  of  the 
system  which  favoured  the  development  of  lice  in  such  numbers. 
After  sixteen  or  eighteen  doses  in  the  case  recorded  by  White- 
bead,  the  cure  was  pei'nianently  completed. 

The  Pediculus  pubis  is  best  got  rid  of  by  rubbing  a  lotion  of 
bichloride  of  mercurj'-  amongst  the  roots  of  the  haii-s,  taking  care 
that  it  is  brought  in  contact  with  every  insect,     Tlie  application 
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should  not  only  be  ai)plied  to  the  hair  of  the  pubis,  but  to  ibai  m 
the  neighbourhood,  such  as  that  of  the  scrotum,  perinaum,  a&d 
anus ;  and  the  application  should  bo  continued  twice  a  day  for  t 
week  at  least  Mercurial  ointment  is  equally  efficacious;  hut  care 
must  be  taken  not  to  induce  salivation:  the  hairs,  rather  thui 
the  skin,  are  the  parts  on  which  the  lotion  or  ointment  ought 
mainly  to  be  applied. 


Definition. — An  eruption  of  disthict,  sllglUh/  acumiaaM 
papnlcH  or  vvmclcH,  accornpanijed  wiUi  constant  itching,  dwe  to 
irritation  caused  &//  the  hurmwing  underneath  Hie  epidemdi 
of  a  female  A<*arus  (Acarus  suibiei  vcl  Sarcoptes  hominis). /^f 
the  purjy^Af  of  df'ihmtivg  htir  eggs.  •       • 

Pathology. — The  fnll-j^own  itch  fipider  or  Acfirus  is  of  a 
wliitish-yellijw  colour,  ami  is  just  visible  to  the  naked  eye.  Tin: 
female  (tig.  :i7)  varies  in  size  from  h\i  to  Itli  of  a  line  in  length 

an<l  fn)m  Ath  t«  111 
of  a  line  in  brcsulth 
It  is  of  an  ovoid  form 
broader  anterior!] 
than  posteriorly.  Th 
anU'rior  segment  car 
ries  the  head  and  fnu 
liniKs,  two  on  carl 
side  of  the  head,  whicl 
arc  set  verj'  cl«jse  t 
it.  The  IvcomI  pn)ject 
considerably  bey«ini 
the  body,  is  of 
rounded  form,  &iu 
marked  by  a  ctntni 
fis.sure  provided  wit] 
mandibles.  The  limb 
are  altogether  eight  ii 
number,  the  four  po$ 
terior  limbs  being 
•^^'•ced  about  the  middle  of  the  under  surface  of  the  iKxiy.    The* 

*  Acants  icabUi—temaXt  (after  Dr.  T.  Akdsrsox). 


Fi-.  27.^ 


fiBScnnTios  of  the  itch  acarus. 
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lixnba  are  of  a  conical  fonii,  tapering  towarda  a  point  They  are 
eaeli  composed  of  several  joiuted  segments;  and  the  four  anterior 
limbs  are  each  provided  with  a  stalked  sucker  Tlie  extremity 
of  each  of  the  hind  limbs  teiimnates  in  a  long  curv^ed  hair;  and 
aeireml  abort  hairs  spring  from  beaide  the  root  of  each  sucker  on 
the  anterior  limbs.  The  body  is  marked  by  numerous  regularly 
disposed  wavy  lines;  the  dorsal  surfiiee  is  convex,  provided  with 
numerous  little  angular  spines  and  little  round  tubercles,  from 
each  of  which  also  springs  a  short  conical  spine.  From  each 
^de  of  the  body  two  hairs  project;  and  four  project  posteriorly; 
10  that,  including  those  springing  from  the  hind  legs,  the 
posterior  half  of  the  body  is  pi^vided  with  twelve  long  hairs. 

The  male  Acarus  sathwi  (fig.  28}  is  considerably  smaller  than 
tha  fem^6,  and  the  ijinermost  pair  of 
posterior  limbs  are  provided  with 
stalked  suckers  as  well  as  the  anterior 
limbs;  while  the  parts  corresponding  to 
the  genital  organs  aie  very  distinctly 
miu^ked  (Hebra,  Anderson), 

It  is  now  impossible  to  say  who  dis- 
covered the  itch  insect  Avenzoar 
hinted  at  the  existence  of  an  insect  in 
the  vesicles  of  itch;  but  Moufet,  in  bis 
Thmtrum  hiseetomm,  first  mentioned 
it  in  a  particular  manner  in  1663. 
Hauptmann  first  published  a  figure  of  it, 
and  represented  it  with  six  feet  Kedi 
Lorenzo,  Cestoni,  and  Bonomo  examined  numbtjrs  of  them,  having 
i-emoved  them  from  the  papules  or  vesicles  of  the  skin.  They 
discovered  also  the  eggs  of  the  pai*asite,  and  even  observed  their 
extrusion.  Morgagni,  Linnaeus,  De  Geer,  WichmanUj  and  Waltz 
confirmed  these  observations ;  but,  nevertheless,  the  existence  of 
the  parasite  up  till  1812  was  still  called  in  question-  About  this 
time,  therefore,  a  considerable  prize  was  ofiered  by  the  Parisian 
Academy  of  Sciences  for  its  demonstmtion ;  and  M.  Gales,  an 
apotheciiry  of  the  St,  Louis  Hospital,  tempted  by  the  reward,  is 
said  to  have  defrauded  the  Academy  and  gjiined  the  prize  (ANDER- 
SON). His  investigations  are  reported  to  have  been  witnessed  by 
many  members  of  the  Institute;  but,  nevertheless,  ho  managed  to 
conceal  beneath  the  nail  of  his  thumb  the  common  checse-mite, 

YOI*  L  Sm. 


^gg  SPECIAL   PATHOLOGY ITCH. 

and  having  opened  with  a  lancet  the  pustule  of  a  patient  aflTerte 

with    scabies,  he    dexterously  produced    the   cheese-mite  froi 

*  beneath  his  nail,  pretending  to  have  removed  it  from  the  patiei 

(ANDi-aisoN).     Many  others  attempted  to  find  the  Acarus  in  tl 

pustules  or  vesicles;  and  the  circumstance  of  such  men  as  Galeoi 

Chiarugi,  Biett,  Lugol,  and  Mourouval  having  failed  in  finding  tl 

animal,  occasioned  fresh  doubts  regarding  its  existence.    The 

failures  arasc  from  having  followed  the  cue  given  them  by  ] 

Oales  in  searching  for  the  parasite  in  the  j>apules  or  vesidi 

Moufct  had  long  before  stated  that  they  were  not  to  be  foui 

in  the  pustules,  but  by  their  sides.     Casal  made  nearly  a  simfl 

observation;  and  Dr.  Adams  remarks  that  they  are  not  found 

the  vesicles,  but  in  a  reddish  line  going  oflT  from  one  of  its  sid( 

and  in  the  reddish  firm  elevation  at  the  termination  of  this  lin 

a  little  distance  from  the  vesicle.      Seventeen   years  after  GaK 

demonstrations  the  Academy   discovered,   through  Raspail.  tlu 

they  ha<l  been  defrauded;   and  in  1834   M.  Renucci,  a  medicj 

student  from  Corsica,  showed  the  physicians  of  Paris  the  mod 

of  discovering  the  Acantf*,  which  is  the   same  metho<i  a£  tb 

which  had  been  formerly  mentioned  by  Dr.  Adams.     Since  tha 

time,  as   Rayer  remarks,  the  existence    of  the    A.   scabiti  h 

been  placed  K^yond  a  doubt;  and  after  the   demonstrations  < 

MM.  Lemery,  Grns,  and  Renucci  (all  of  whom  showed  him  tl 

method  of  detecting  it),  Riyer  has  been  able  to  extract  it  seven 

times  himself     Raspail  has  given  an  excellent  description  as 

figure  of  the  parasite.     M.  Albin  Gras  enters  into  researches  s 

to  the  share  it  lia«  in  producing  the  eruption,  and  he  institute 

experiments    on    tlie   Acarus  itself,   which    have   an   iniportai 

bearing  on  the  treatment  of  acdbies.      The    liabits  and  natun 

history  of  the  parasite  have  l»een  carefully  investigated  by  Hebn 

and  Dr.  Anders(m  has  given  an  excellent  account  of  these  inve 

tigations,  from  which  this  description   of  the   parasite  and  tl 

disease  is  mainly  taken. 

Tlie  discovery  of  the  male  Acarvs  is  claimed  by  seven 
observers.  According  to  Hebra,  it  was  first  discovered  by  Dm 
ielssen  and  Boeck  in  Norwegian  scabies.  According  to  Di 
Anderson,  M.  Bourgogne,  the  maker  of  microscopic  preparatioo 
in  Paris,  claims  to  be  the  discoverer.  According  to  Deveigie,  tb 
honour  is  due  to  M.  Lanquetin,  a  pupil  of  St.  Louis. 

It  is  the  female  only  which  burrows  in  the  epidermis  of  th 
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human  skin.  All  the  male  Amri  go  free  on  the  surface  of  the 
epidennis,  where  sexual  intercourse  between  male  and  femiile 
AcfiTi  is  aaid  to  take  place.  When  an  impregnated  female  is 
placed  on  the  surface  of  the  skin,  it  seeks  a  suitable  Bpot  to 
penetrate,  and  raising  its  head  at  right  angles  to  the  surfaee,  it 
digs,  barrows,  or  eats  its  way  between  the  scales  mto  the  deeper 
layers  of  the  epidermis,  where  it  imbeds  itself,  derives  nourish- 
ment, and  goes  through  the  process  of  parturition  till  she  dies. 
Having  found  a  suitable  phice,  an  egg  is  kid,  and  each  day 
another,  the  animal  penetmting  a  little  farther  each  time,  leaving 
its  deposited  eggs  to  occupy  the  space  previously  inhabited  by 
itself  Tlie  direction  of  the  canal  m  oblique,  the  portion  fij-st 
foimed  being  of  course  nearest  the  surf^ace.  As  the  old  epidermis 
is  thrown  off,  new  layers  of  cuticle  being  formed  from  tbe  deeper 
strata,  the  first-laid  eggs  are  gmdnaUy  thrust  upwards  to  the 
surface,  where  they  are  finally  extnided,  whUe  the  recently 
deposited  ova  remain  in  the  canal,  close  to  the  parent  female, 
whose  instincts  lead  her  to  make  the  eanal  in  such  a  way  that 
her  eggs  reach  the  surface  aliout  the  time  the  young  ones  are 
ready  to  come  out  of  the  shell  The  newly  hatched  Acari  (males 
and  females)  having  arrived  at  the  surface,  crawl  about  the  skin, 
and  enter  into  sexual  congress.  The  females  in  due  time  become 
impregnated,  and,  like  their  parent,  repeat  the  process  of  buiTow- 
ing  and  parturition  jusi  descrilied.  The  length  of  time  which 
interv'enes  between  the  laying  and  hatching  of  an  egg  is  said  to 
\i%  fourteen  days;  and  vlh  the  Amvus  is  found  to  lay  one  egg  daily, 
there  are  rarely  more  than  fourteen  eggs  in  one  canal  at  a  time. 
The  canals  (cuniculi)  which  the  female  Am/ri  burrow  have  a 
8erj>entine  shape,  and  vaiy  from  half  a  line  to  three  lines  long, 
Hebra,  and  Dr.  Eeid,  t»f  Glasgow,  have  seen  them  three  or  four 
inches  in  length  ;  and  Hebra  mentions  that  they  sometimes  com- 
pletely smTound  the  wrist  like  a  bracelet  These  canals  have 
generally  a  whitish  dotted  appearance,  the  dots  coirespondiog  to 
the  ova  in  the  canals;  and  at  the  extremity  of  each  canal  is  a 
little  whitish  elevation,  which  corresponds  to  the  site  of  the  par- 
turient or  defunct  female  Acarits.  This  whitish  elevation  is 
generally  about  a  quarter  of  a  line  distant  from  the  papide  or 
vesicle;  and  the  skin  should  be  cleaned  before  endeavouring  to 
detect  it.  After  the  death  of  the  mother  Acarus,  the  cpidennis 
which  covered  ^  tbe  canal  gives  way,  as  the  cuticle  grows  and 
desquamates;  there  is  then  left  at  first  a  depression  or  open. 
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ragged  furrow,  bounded  on  each  side  by  a  ragged  edge  of  ep 
nils;  and  its  these  edges  become  dirty,  the  remains  of  the 
])resent  a  dirty,  ragged  line.     Besides  the  Aoainis  and  its 
numerous  little  oval  or  rounded  blackish  spots  are  seen  in 
canals,  which  are  supposed  to  be  the  excreta  of  the  panu>ites 
after  the  female  has  once  entered  its  canal  it  is  unable  to  n 
owing  to  the  spines  on  its  body,  which  project  liackward 
therefore  dies  in  the  canal  when  parturition   is  finished, 
eggs  of  the  Acaras  vaiy  much  in  size,  according  to  their  ag 
development ;  and  just  before  the  lai*va  has  burst  its  shell  tl 
is  almost  as  large  as  the  male  A  cams.     In  the  earliest  stagi 
c»gg  is  vcrj'  small,  and  filled  with  a  granular-like  matter  (fig. : 


e)\ 


It  grows  ill  thecnnal;  and  as  it  increases  in  size  its  ct>i 

seem  to  slirink  and  recede  from  the  shell,  and  to  have  a  rli 

enveloping  mciiibi-ane.     The  bright  yellow  colour  of  the  ei 

contnists  strongly  with  the  clear,  almost  colourless  walls  ( 

egg-shell  (lig.  2f),  b,  r,  d).     The  head  and   legs   of  the  ei 

soon  Ix'comc  distinctly  visible,  and  at  last  the  whole  form 

Aoarun  (fig.  29,  c,  d).     Finally,  th( 

bursts,  and  the  young  A  earns  ci 

leaving  its  shrivelled  envelope  (t)  I 

The  larva  or  young  (fig.  30)  difftT 

the  fuU-gi'own  insect  in   the  jmjsj 

of  two  hind  limbs  only,  in  {►lace  ( 

By  and  by,  however,  it  casts  its  cofi 

then  api^ars  with  eight  k^gs;  flnJ 

times  even  the  full-gi'o\ni  Acarvi 

its  eight  legs,  may  be  seen  inside 

old  .six-legged  skin,  and  thus  amli 

history  of  its  development  complete. 

*  ('0  i^ya;  iu  the  iirst  sta^'c;  (ft)  lu  the  aecoxid  stage,  their  ^Tanular  o 
))cin;,'  yellow;  (r)  Egg  in  the  third  stage,  the  form  of  the  AcaruA  bectuuio. 
teu\.  \  \{V\  '\\\^  t'is;^  \v\  ^<t  ViMYCcv  ^^v^,  tUe  Acarus  haviu;^  bruken  the  «bi 
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Symptoms* — The  phenoraena  of  the  eruption  of  scabies  are  more 

oflbeii  papular  than  veaicular;  and  the  markedness  of  these  pheno- 

mena  depend  partly  on  the  len^jth  of  time  that  the  person  has 

been  affected,  the  nuinher  of  AcaH  developed,  and  the  degree  of 

sensibility  of  the  akia     It  is  known  to  infest  sheep  and  dogs  , 

(YoUATT);  and  therefore  hair  does  not  preclude  its  existenee;  but 

it  seems  to  pi-efcr  delicate  paits  of  the  skin — for  example,  the 

inner  suifacea  of  tlje  fingers  and  folds  of  the  skin  between  the 

tingei-s,  the  wrists  and  palms  of  the  hands,  the  penis  in  the  male 

and  nipples  in  the  female,  as  well  as  the  hips,  the  feet,  the 

umbilicus,  and  axillse. 

^H     Itching,  increasing  at  night,  first  attracts  attention,  and  is  a 

^Pfeharacteristic  symptonL     It  becomes  general  all  over  the  body> ' 

F     and  the  scratching  aggravates  the  eruption.     The  pmtigo  of  itch 

'     is  generally  most  expressed  on  the  forearm,  lower  piui  of  the 

abdomen,  and  the  upper  and  inner  part  of  the  thighs.     Vesicular 

eruption  is  most  nsual  on  or  about  the  fingers  and  nipples  of 

females ;  and  pustules  may  be  met  with  in  children  whose  skin  ia 

I      delicate,  especially  on  the  hands,  feet,  and  hips. 

^P    There  is  a  severe  form  of  scabies  common  in  Norway  and  some 

^parts  of  continental  Europe,  in  which  the  greiiter  fMirrtion  of  the 

skin  of  the  body  becomes  thickened^  the  natural  furrows  increase 

in  depth,  the  pigmentary  deposit  is  greatly  augmented,  and  a 

fine  white  desquamation  covers  the  surface.      Here  and  there 

papules  may  be  seen,  either  with  dots  of  coagidated  blood,  or 

with  whitish  crusts  on  their  summits.     In  these  crusts  portions 

of  Acari  and  their  exuviae,  excrement,  and  eggs  may  be  found. 

The  hairy  scalp,  covered  with  a  crust  which  adheres  firmly,  of  a 

bark4ike  consistence  and  yellow  colour,  is  studded  with   fine 

openings  for  the  haii-s,  which  are  glued  together.     On  the  under 

surface,  and  in  the  furrows  of  this  crust,  multitudes  of  AciitI 

may  be  seen.     Such  are  the  main  features  of  a  case  recorded  by 

Bergh,  of   Copenhagen,  and   related   by  Dr.    Anderson  in   his 

excellent  little  treatise  already  referred  to.      Tlie  itching  was 

intolerable.     The  crusts  were  principally  composed  of  the  Acania^ 

its  exuvisB,  excrement,  eggs,  and  egg -husks  (fig.  31),     A  piece 

of  the  most  superficial  and  rlcnse  pai-t  of  the  crust,  less  than 

half  a  line  square,  contained  2  female  Acari^  8  six-legged  young, 

I     21  pieces  of  Acari,  6  eggs,  53  egg-shells,  and  about  1,030  pieces  i 

of  excrement.     '*  In  the  deepest  and  softest  parts  of  the  cnista. 
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aiiioni^st  the  n'lnsuiis  of  ilecc.*asc«l  genoratiuns — fmrtly  in 
ami  im-^sai^r's,  j^artly  Ix'tweeii  ]i}irticles  af  the  cru>t-.  \ 
on  th<'ir  fn'C  surfjices,  inassts  of  living  Arn/'i  wallfiwi.-! 
tnnihh'l  silM»\it"  The  cjisos  in  which  Mich  a  .sevcTt-  f«r 
stxihlrs  has  oceunx-J  liave  Ik-h;!!  ch.iraoterizLMl  liy  i.-xtrtine  tilt 
noglijct  of  treatment,  an<l  the  irrit'ition  ami  course  of  th'-  *i 
has  tLMnliMl  to  a  fatal  tc'nninati<»n  hy  [imnininnia  an«l  hy|».;r.i  i 
the  hrai'i. 


Fi4.  .il.* 

Treatment. — Snrh  a|>j»li<'ations  are  to  ho  inailo  !•»  tin.'  >kii 
while  tlh'V  ten* I  t)  kill  th*-  Aran,  they  will  imt  incrt-a: 
irritjjtioii  of  the  <li.'nni.s;  ami  if  the  Acari  are  thus  <lestr'«yi 
iTujitioiis  will  in  general  suhsirle  in  <lue  et>ursc'. 

•  ('ni»t  fniin  .1  c.ihc  of  the  i«o-calle«l  Smhij*  Norrrfjlnt  wliich  ne'currt-^l  in 

''~^«- — (ff,  «/,  ti)  y\'zz^(if  the  ArnruM  in  variouji  BtaLres  «»f  ilcvflfipiiifnt;  •''*. 

(r,  r)   Fra;^nc-nti»  of -Ir^iri;  !•/,'/)  Female  ArnntM:   (»)   l^rva.     Tl 

A;u1ar-.sh;i^ii.>il  iiia.->^cii  .irt  i-i-c»uiiiuu  ti»  l.c*  tlic  cxci-vUjLiit  iaftt-r  Anm 
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If  much  irritation  of  the  skin  prevails,  warm  baths  are  to  be 
prescribed,  and  opium  may  be  given  intenially. 

In  healthy  adults  the  whole  body  of  the  paiient  ought  first 
of  all  to  be  thoroughly  scrubbed  over  with  good  black  (soft)  soap, 
and  tht;  process  contmueil  for  at  least  half  an  hour.  The  patient 
diould  then  got  into  a  warm  bath,  in  wliieli  be  should  remain  for 
^another  hali'  hour.  Having  thus  washed  and  di-ied  himself  thor- 
oughly, he  is  to  rub  himself  over  with  the  following  ohitraent: — 

ft.  SiibcarhDnatia  PotassjE,  il;  Sulphuria,  Jii,;  Aiciitigiie,  Jxii ;  wi^t^e. 

Next  morning  a  warm  bath  is  to  he  taken,  to  clean  the  surface  of 
the  body  irom  the  remains  of  the  anointing  of  the  previous  night. 
The  cure  ought  now  to  be  complete,  so  far  as  the  destruction  of 
the  AcaH  are  concerned  (Harbv,  Helmerich,  Andeeson).  The 
genuine  pomade  of  Hehnerich  is  one-third  stronger  than  that 
which  has  been  just  quoted  from  Dr,  Anderson,  who  con- 
siders it  too  irritfint.  The  potash  in  the  black  soap  and  oint* 
ment  acts  as  a  solvent  of  the  epidermis,  and  thus  allows  the 
sulphur  to  come  into  more  immediate  contact  with  the  Acarua. 
A  warm  hath  and  plenty  of  hot  water  ablution  completes  the 
cleansing  procesa 

The  treatment  may,  however,  be  inappliciible  to  children, 
females,  and  men  with  delicate  skins,  or  constitutional  affections 
of  the  skitL 

In  them,  although  the  principle  of  treatment  is  the  same,  the 
process  of  cure  must  be  raore  slowly  conducted  by  less  powerfully 
irritant  substances.  Tlie  patient  having  cleansed  Idmself  thor- 
oughly in  a  warm  bath,  with  ordinary  yellow  soap,  the  following 
lotion  may  be  apphed:^ 

R*  Cflleis,  3aa;  Sulphuris,  H;  Aquie,  |viiL  Theiie  ingredients  are 
to  he  boiled  and  stirred  coiistantly  till  a  homogenouii  mixture  is  pro- 
duct, which  is  to  he  strained  through  a  sieva 

These  ingredients  ought  to  produce  a  quantity  more  than 
sufficient  for  one  person^  and  should  be  rubbed  into  the  skin, 
not  too  roughly,  every  night  for  several  evenings.  The  cases 
of  scabies  in  the  Belgian  army  are  treated  by  this  lotion  (Vel- 
MINSKZ,  AxDERSON). 

When  the  person  affected  is  predisposed  to  e^eTnatoua  erup- 
tions, the  following  application  is  recommended: — 
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R,  Sulphurise,  Olei  Fagi,  aaS^i.-  Saponis  Virdis,  AxuogflB,  it 

Tills  ointment  should  be  well  rubbed  in,  after  the  skin 
prepared  for  it  by  the  use  of  the  warm  bath  and  deaning  i 
body  with  common  yellow  soap.  The  poto^h  in  the  black  soap 
the  ointment  acts  as  already  stated,  the  chalk  tends  to  temoire  | 
epidermis  mechanically,  the  tar  counteracts  the  tendency 
eczema,  and  the  sulphur  destroys  the  AcarL  The  ointment  oi3| 
to  he  left  on  overnight  (if  the  skin  is  not  too  irritable),  tl 
should  be  washed  off  in  the  morning  (Wh^kixson,  Hoi 
Anderson).  Specific  printed  directions  should  be  given  to  m 
patient ;  and  cards  are  useful  for  this  puqiose,  similar  it*  thoAa^ 
use  in  the  Dispensary  for  skin  diseases  in  Glasgow.  The  fnUowl 
are  the  directions  printed  on  each  card,  and  which  is  given 
each  patient  along  with  the  quantity  of  ointment  requined: — 


Enuly 


**  1st  Bcmb  the  'whti^  of  your  body  (except  the  head)  u 
poseihk,  without  hurting  yout?k*lfj  with  hlack  soap  and  water 

*'  2d.  Sit  in  a  hot  bath  for  twenty  unnutes,  qi\  if  you  canna|j 
hath  J  wash  ymirself  with  hat  water  thoroughly 

*f  3d.  Rub  some  of  the  ointment  firmly  into  the  skin  of  tl 
body  (except  the  head)  for  twenty  minutea    Let  the  ointment  rea 
the  body  all  night 

"  Repeat  these  processes  every  night  for  three  nights,  and  the 
to  the  Dietpensaty. 

*'  Besides,  put  all  your  wasliing  clothes  into  boiling  water,  and  iron 
your  othcsr  clothes  Uim^Qughl}^  with  a  hot  iron*" 


ino^l 

thM 
remaii 

liroii 
h™ 


If   audi   methods  are   systematically  carried  out,   itch" 
ought  never  to  occupy  hospital  beds,  either  in  civil  or  in  militi 
life. 

The  ordinary  compound  sulphur  ointment  of  the  pbarmacop^ 
is  also  an  efficient  remedy.  The  cure  being  complete,  so  &x) 
the  pei-son  is  cooc^roed,  care  must  be  taken  to  destro3^  the  AcaU 
and  its  eggs  which  may  be  amongst  th«  clothes  of  the  patid 
For  this  purfHDse  they  slioukl  he  exposed  to  hot  air  at  the  h^ 
peratiu^e  of  at  least  loO**  Fahr.,  or,  if  possible,  boiled  in  water,! 
exposed  to  the  action  of  sulphur  by  steaming  them  amoii 
sulphur  vapoura 
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I     Section  m, — Epiphytes — YegetaUe  Stnidures;  mid  ilie 
■       Pathology  of  the  Lesions  mth  which  they  are  aasociated. 

m  These  parasfteH  are  microscopic  growths  which  belong  to  the 
lowest  ckaa  of  vegetable  exiatence^namely*  the  Fungi  Cryjito- 
gamia.  Most  of  them  arc  composed  of  simple  spomles,  genns,  or 
of  cells  placed  side  to  side  or  end  to  end 
ft  Although  much  has  been  written  on  the  influence  of  fungi  in 
^he  prnduotion  or  tiggravatiou  of  disease  in  the  animal  as  well  as 
in  the  vegetable  kingdom^  yet  the  subject  is  involved^in  much 
confusion,  because  in  a  few  instanees  only  have  the  persons 
recording  their  experience  been  snfRcteiitly  acquainted  with  the 
botanical  nature  o{  fi/ngi  in  general,  so  as  to  give  anything  like 
a  complete  history  of  the  cases  which  have  fallen  under  their 
olmervation.  Mere  mymlia  have  been  described  as  perfect  plani% 
and  mistakes  have  been  made  in  important  points  of  structure. 
Productions  of  an  undoubted  fungoid  nature  have  been  referred 
to  algm,  although  agreeing  with  them  neither  in  habit  nor  in 
physiology,  while  the  commonest  moulds  have  received  new 
names;  and  several  conditions  of  the  same  species  have  been 
recorded  as  productions  diifering  in  their  mechanism  and  physi- 
ological laws  (Berkeley).  Fungi  are  the  most  numerous  of  all 
plants  in  regard  to  genera  and  species,  and  their  growth  is  asso- 
ciated with  most  extensive  injury  to  animal  and  vegetable  life; 
and  as  they  are  now  proved  to  be  capable  of  propagation 
by  implantation  ironi  animals  to  man,  they  demand  from  the 
physician  a  most  careful  study.  Tlie  diseases  of  plants  as  well  as 
animals  have  hitherto  been  almost  neglected  by  the  pathologist ; 
yet  how  do  we  know  that  the  hlighU  of  plants,  or  the  causes  of 
them,  are  not  commimicable  to  animals  and  to  man^  It  is  known 
how  intimately  the  diseiises  of  man  and  animals  are  related  with 
the  occurrence  of  famines  and  the  prevalence  of  unsound  or  un- 
wholesome food,  and  of  famines  with  the  diseases  of  vegetable 
and  animal  life,  as  much  as  with  the  destruction  and  loss  of  fo^>d. 
The  black  sporules  of  UstUmjo  hypodyies,  which  cause  disease  in 
grasses  in  France  (the  grass  smut),  and  those  of  UstHago  mtt^a, 
which  cause  similar  disease  in  the  grasses  of  India,  are  known  to 
produce  most  injurious  effects  upon  the  haymakers  in  the  former 
country  (Leveille).  In  places  favoumble  to  the  multiplication 
of  fungi  tliey  often  commit  extensive  ravages.     Among  the  silk- 
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worms  in  the  silk  inanufaotories  of  Italy,  fungi  are  the  caiiNb 
in<»ro  L*xt<?nsive  destruction  of  such  auirnals  than  we  have  a 
coiTOtt  idea  of  Under  the  names  of  **  iiiiMcw,"  '*bli;j:lit;'  sun 
'Mmiiid,"  and  the  like,  pn\f)i  commit  extensive  ilamage  am- 
li\  iii;^  l»lants,  as  the  fanner  and  orchardist  know  too  well  It 
lK.-en  asserted  that  ffittji  am  uncommon  in  tn^pii-al  eouiitr 
but  it  isdouhUul  if  this  is  true;  and  t\\Qfuvgiis  dl^njxe  offhf^ 
in  Lt*lla,  so  well  tlescri)»ed  l>y  the  two  Carters,  show  that  /'j 
are  ca|niiile  of  ^iviii;:;  rise  to  a  disease  almost  dangerous  t^jlif 
that  c<iuntry.  It  thei-efoi-e  l»ehoves  the  patliolo^jist  Uj  study  c 
fully  the  natui"e  nf  those  disea^^es  in  animals  and  ve;:;et:ihlv 
well  as  in  man,  whenever  lie  has  an  ojniortunity,  ami  esjicciall 
Intlia.  It  is  not  in  all  cases  easy  to  detennine  whether  llity 
the  cause  of  morlud  stite*<.  or  whether,  as  some  think  i 
likely,  the  disfasud  tissue  has  mendy  aflordrd  :i  suitable  n 
for  tlieir  developuicnt.  It  is  certain  that  wherever  the  IKH 
cheniiral  iirooes>es  of  nutrition  are  impaired,  and  the  inocj* 
idian;;es  between  siili«ls  and  fluids  slai-ken,  tlu.*n,  if  th<;  |».irt 
furnish  a  projier  soil,  thi*  i'ryi»to;;jimic  i»ai*Jisites  will  ajij»e:ir. 
soil  tliey  selt'ct  is  for  the  most  part  coni|K»scd  of  epilh*; 
or  cutiele,  urifl  mucus  or  rxiidation.  A«'idity,  however,  tin 
favinirahle  for  thrir  ;;r(»wth,  is  not  indispensjible;  sim.***  s^m; 
the  veiTftiible  panisites  ;^n-ow  u|M»n  alkaline  or  noutnil  ;l,T' 
as  on  the  ulcerati<uis  of  the  tmchea,  or  in  fluid  in  the  vent i 
of  the  loaiii.  Certain  atnufspln-ric  conditions  seem  favoui 
to  the  otvunvnce  of  those  ve;^etable  jjanisitos.  For  eXJir 
Tin  ft  ^)?^v^t/•(«/^'«  may  U.^  (piite  absent  for  yi^ars  in  jJaeos  sik 
workhous<.\s,  wln^n*  it  <;ommonly  exists,  and  then  for  ?«.' 
months  t'Very  se»-oiid  or  third  child  in  the  place  gets  the  ili> 
It  has  Um'U  «>hsi'rved  that  some  of  these  jianusitic  flise«x*5fs 
\*i}  propa^^ited  by  tninsferencc  f»f  the  plant,  as  in  various  f 
«»f  tinea,  and  that  the  disease  am  be  cured  witli  the  gre 
ivadim»ss  by  the  chemical  agents  which  aix*  most  destructi\ 
veifetablt*  life. 

These  veget'ilJe  parasites  have  lieen  shown  to  K*  CiipaU 

transmission  from  animals  to  man.     It  has  been  recently  jm 

l»y  Devergie  that  T.   tondeiui,  for  example,   is  tmnsmiHsiiJe 

itagion  fi'om  hoi'ses  and  oxen  to  man,  and  that  the  \»:ini 

i  givfew  \W  V5\\\\vi\    ^N  tWi  ^ame   form    of    thieu   disease 
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the  growth  of  one  and  the  samo  para^sitc — narnely,  the  Tri-A 
cophytun.  Von  Eiirensprung,  of  Berlin,  bears  siuiihu*  evidence- 1 
He  rubbed  on  his  forearm  some  of  the  scales  of  tinea  from  one 
of  the  lower  aniinak,  containing  abundance  of  the  sj^jres  and 
myctJium  of  the  fungus  Trkophyton.  No  effect  was  produced 
for  saveral  days ;  but  after  a  longtjr  interval  considemble  itching 
called  his  attention  to  the  part,  which  he  found  occupied  l>y  a 
well-niaxked  spat  of  T.  circuiaius  about  the  size  of  a  sixpence, 
In  three  weeks  the  patch  increased  to  the  extent  of  a  crown- 
piece  {Brit  mid  Far.  Med-Chir.  Beuicvj,  July,  1857,  p.  2G3). 

Instances  have,  been  noticed  of  grooms  being  attacked  by 
T,  eiTci/iatas  and  sycosis  after  grooming  horsea  affected  by  T, 
tmiautuna.  *VA  di-agoon  came  to  the  Dispensary  of  the  St 
liouis  Hospitid  affected  with  T.  circiTiuiua  on  the  front  of  the 
right  fofoai-nt  He  stated  that  five  or  six  of  his  ccmirades 
Imd  contracted  this  affection  as  well  as  himself  from  grooming 
diseased  horses.  A  visit  to  the  barracks  showed  three  borsea 
with  round  patches  absolutely  identical  wirth  T,  toJisuTCmB,] 
These  were  situated  on  the  withers,  shoulders,  back,  and  belly. 
The  hairs  in  the  centre  of  each  patch  were  broken  off  close  to 
the  skJOj  and  there  was  a  whitish,  squamous^  crust-like  produc- 
tion, which  was  traversed  by  the  baira  The  presence  of  sporules 
was  detected  by  the  microscope.  The  dragoon  who  showed  the 
horses  showed  also  his  daughter,  a  girl  of  eight  or  ten  years  of 
age,  the  side  of  whose  nose  exhibited  a  ]>atch  of  T.  circinatiia" 
(Bazix,  quoted  by  Dr*  Andemon  On  the  Faixiaitic  Affections  of 
tJi€  SHn,  p,  51), 

With  regaixl  to  the  transmission  of  favus  from  the  lower 
animals,  I  am  informed  by  Dr,  Anderson  that  in  the  Dispensary 
practice  of  Glasgow,  the  physicians  often  find  it  traceable  to 
contagion  from  mice,  cats,  and  dogs  similarly  affected  j  bnt  that 
mice  are  the  animals  which  seem  to  be  the  ultimate  source  of 
the  disease. 

On  the  other  hand,  it  is  shown  that  animals  may  contract 
panisitic  diseases  of  the  skin  from  human  beings  similarly 
diseased  Dr,  Fox  mentions  an  instance  of  a  white  cat,  a  great 
pet  with  the  children  of  a  family  of  nine,  which  contracted  the 
tfumge  and  T.  tarsi  from  T.  tonsurans  affecting  five  of  the  chil- 
dren. The  fungus  of  the  mange  in  the  cat  is  the  same  fungus 
as  that  of  Tineci  in  man — namely,  the  Tricophyton.  j 
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The  principal  vegetable  parasites  a,ssocuited  ia  man  with 
morbid  states  have  been  enumerated  as  foUown: — 

1.  Tbe  Tricophyton  Unwurans,  which  is  presEient  in  the  th^ 
varieties  of  Tinea  ionddns — namely,  T.  circifuttus  (ringwonit 
the  body),  T.  tonmtrans  (ringworm  of  the  scalp),  and  T. , 
mmdi  (ringworm  of  tbe  beard), 

2.  The  TrkophyUm'  spomloideB,  together  with  the  al 
are  present  in  the  disease  known  as  Pliai  jiokmim. 

3.  The  Ackorlon  Sckonleinii  and  the  Puccinia  fiwi^  wh 
present  in  7!  favosa  (the  honeycomb  ringworm). 

4  The  Miorospm^on  mentm^rophijt^i,  wliich  is  present  I 
MeifUagra  or  T.  'menda^ra. 

5.  The  MicrospoTon  furfur,  which  occurs  in  PUjp^ia^u 
color, 

6.  The  MicrospoTOTb  Andmiim^  which  13  present   m 
decalvans  {Alopecia  ar^aiu). 

7.  The  Mf/cdoTfui  vel  Chionyphe  Carteri  (H*  V,  Cakteb*  ' 
KELEY),  which  gives  rise  to  the  disease  known  as  'Hhe^ 
foot  of  India," 

8.  Oidium  alhicanj^  (Robin)  of  diphtheritis  and  aphtha ] 

9.  Cryptococ<ym  Cermns^  (Kutzing),  yea.st  plant  in 
stomach. 

10.  Merwmap€dMoff  ventriaili  (Robin)  or  Surcimt  Go 
the  stomach, 

It  would  have  been  better  if  these  fiinf/i  had  been  di 
in  the  fit^t  instance  without  specific  names.  The  fact  of  spe^ 
name^  haviug  been  assigned  to  eaeh  of  them  has  drawn  attend 
fi*om  the  important  part  which  these  fwi^gi  perform  in  the  ^ 
of  decomposition.  They  may  be  forced  to  fructify  by  plai^ 
them  in  a  globule  of  water  surrounded  by  air,  and  placing  tf 
in  a  closed  cell;  and  until  the  fungus  has  thus  come  to  matuj 
it  is  worse  than  useless  to  give  them  names — bo  many  diffo^ 
forms  in  an  undevelojied  state  being  all  capable  of  refei^iid 
one  common  mould  (Beekeley).  | 

The  plants  forming  on  mucous  membranes,  or  in  the 
of  cjivities   lined  by  mucous  or  serous  membrane,  are 
cases  only  of  secondary  formations^  and  their  exact  path 
significance  is  unknown. 

The  pathognomonic   sign   of  all  the  parasitic   leaianal 
surface  in  man  and  animals  is  the  infiltmtion  oi'  de^structiO 
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hairs  (tina)  and  epithelial  textures  {muguet,  thrusJi,  didium)  by 
the  aporules  of  a  fungus,  and  which  by  union  or  by  growth  form 
elongated  branches  or  mycelium,^ 

The  diagnosis  of  such  fungi  on  the  skin,  hair,  or  epithelium 
can  only  be  eflfected  by  a  careful  and  skilful  microscopic  examina- 
tion ;  and  it  is  always  absolutely  necessary  to  use  the  liqaoi' 
potasscB  in  the  examination  of  all  tonsurarvt  appearances  of  the 
hair,  of  all  idiopathic  bald  patches,  and  of  all  brown  or  yellow- 
coloured  scurfs,  for  sporules  are  frequently  detected  which  had 
escaped  observation  before  liquor  potaaaa  had  been  used  (Bazin, 
Fox,  Anderson).  Sufficient  time  must'  also  be  allowed  for  the 
parts  to  become  transparent  under  the  action  of  this  re-agent. 

The  parasitic  lesions  of  the  skin  are,  as  a  rule,  unsymmetrical, 
and  hence  they  differ  materially  in  this  respect  from  syphilitic 
cases.  They  differ  also  no  less  essentially  from  the  eruptive 
diseases  of  the  skin.  An  eruption  is  no  necessary  part  of  these 
parasitic  lesions ;  but,  from  the  irritation  established  in  the  true 
skin,  eruptions  of  various  kinds  may  occur.  Eruption  thus  often 
precedes  the  detection  of  a  fungus,  and,  as  a  rule,  very  often 
follows  its  existence ;  and  they  whc>  dispense  with  the  microscope 
in  the  diagnosis  of  skin  affections  cannot  avoid  confounding 
severe  eruptive  with  parasitic  lesions,  because  they  disregard  the 
pathognomonic  evidence  of  such  lesions  already  indicated  (Fox). 
The  term  herpes,  therefore,  as  applied  to  these  parasitic  affec- 
tions is  an  objectionable  term;  because  it  has  been  already  used 
to  indicate  a  vesicular  eruption,  namely,  herpes  zoster,  which 
invariably  exhibits  large  typical  vesicles. 

There  seems  to  be  a  peculiar  condition  of  nutrition  best  fitted 
for  parasitic  growths  of  a  vegetable  nature,  just  as  some  constitu- 
tions and  states  of  the  system  are  best  suited  for  the  propagation 
and  development  of  entozoa;  but  the  exact  circumstances  which 
predispose  to  the  growth  of  these  entophytic  fungi  upon  the 
human  body  are  not  better  known  than  those  which  predispose 
the  body  to  receive  and  develop  certain  morbid  poisons  of  a 
specific  kind,  known  to  multiply  during  the  course  of  the  disease, 
and  to  throw  off  material  capable  of  propagating  and  spreading 
the  same  kind  of  disease.    With  regard  to  the  parasitic  diseases 

♦  These  funQx  have  sometimes  been  popularly  but  erroneously  termed  conferv<r. 
The  conferva  belong  to  the  atyce^  and  for  the  most  part  grow  in  salt  or  freaJ 
water. 
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nf  tlie  skiu  and  hair,  a  feiitirc  of  the  vital  powers 
healthy  processes  of  life  seems  ordinarily  to  l>e  onp  of  the  lavf 
caescs  of  guch  a  development  of  true  fmitji  as  would  coe 
disease.  A  specml  nidus  or  soil  is  ncee.ssaiy,  just  fis 
position  is  necessary  in  the  case  of  tire  i?|*read  of 
diaseases;  yet  care  must  be  taken  in  both  iihstauces  not  to  i 
found  the  co-operating  cause  with  the  special  or  peculiar  pa 
or  germ.  Both  Robin  and  Bazin  recognize  a  oondition  of  i 
hairs  (dependent,  perhaps,  on  constitutional  causes)  which  apji 
to  be  essential  for  the  growth  of  the  plant;  for  sometimes  the  dii 
disappeai^  spontaneously,  and  the  fungus  dies  without  treatm 

The  evidence  is  now  very  strong  which  points  to  the  vai 
fungi  already  mentioned  as  mere  varieties  of  two  or  tuor&  i 
(Hebea,  Lowe,  Hogo,  Fox,  Berkeley).  " 

There  are  numerous  facts  which  justify  the  belief  tli 
exists  but  one  essential  fungus,  whose  six>niles  find  a  soil 
development  and  gi'owth  npoii  the  surface,  or  even  within  i 
sechided  ivortions  of  the  liuman  Itodv:  and  that  varieties  m 
growth  of  that  fungus  are  due  to  dilferences  in  the  coimtittiti^ 
the  individual,  to  the  moisture,  exudation,  PK)il,  or  temperi 
nnder  which  the  development  of  the  fungus  takes  plaisa  j 
exact  natuiB  of  these  differences  b  not  yet  understood ;  bui 
production  of  irritant  acida  and  gn^s  are  constant  accom^ 
ments  of  the  growth  of  such  parasites,  by  the  chemical  actio 
the  vegetable  cell ;  tbr  it  does  not  undergo  development  witi 
exciting  a  chemical  decomposition  in  the  pabulum  on  whi< 
feeds;  and  the  different  stages  in  its  growth  give  rise  to  aloo^ 
acid  and  putrefactive  fermentation.  Of  the  latter  there  is  ai 
evidence  in  many  of  these  pamsitic  skin  diseases,  and 
in  fevus,  the  odour  of  which  closely  resembles  that 
wMh-ijlwrniiu  compound  (Lowe),  Thus  their  irritant  nctiSP 
soon  may  establish  an  eruption.  But  the  ratio  of  eruj 
f^j^isite  is  not  constant;  for  an  amount  of  fuoguB  wl 
simply  prcniuce  death  of  hair  in  one  person  or  part  of 
may  in  another  produce  irritation,  eruption,  or  violent  ii^fl 
tion.  These  different  results  may  be  due  to  two  csati^H 
Constitutional  peculiarity  in  different  indi\adual8;  (2,)  PocnTfl 
of  structure  of  a  part  as  regai-ds  density,  heat,  moigture,  i 
chemical  and  anatomical  composition  of  tlie  part  Not  oal 
these  fungus  sporules  penetrate  hairs,  hair  follicles  and  epld^ 
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calk,  but  tbe  development  of  sporules  of  a  siinikr  natura  within 
the  banes  and  deeper  textures  constitutes  a  most  serious  disease  of 
tho  foot  in  India,  about  to  be  described. 

It  is  not  to  be  hastily  concluded  that  a  disea^  is  non-parasitic 
IkecauBe  a  fungus  has  not  been  demonstrated  in  the  part  where 
it  was  expected  to  exist.  The  minuteness  of  the  spondes  and  the 
care  refiuired  in  the  investigation  sufficiently  explain  the  veiy 
vmious  oimions  which  have  prevailed  on  the  nature  of  these 
paraaitic  lesions  (Lowe),  To  appreciate  the  ravages  which  may  be 
produced  by  such  minute  cells,  the  rea<:ler  may  be  reminded  of  the 
ioimense  force  which  the  growth  of  such  cells  is  capable  of  pro- 
ducing through  continuous  and  gradual  development ;  for,  being 
of  so  minute  a  form,  and  its  agency  so  apparently  invisible,  its  in- 
triDsic  power  is  apt  to  Im  underrated.  An  AffaHc  growing  under 
a  stone  of  more  than  a  hundred  pounds'  weight  will  eventually 
raise  it  from  its  lied  to  the  height  of  several  inches;  and  the  cells 
of  that  Aga}*iG  are  not  widely  different  from  the  ^par^lea  of  a 
fiingus.  Again,  the  mycelium  of  a  fungus  (probably  identical 
with  that  found  in  skin  diseases),  has  been  known  to  raise  a  cask 
of  wine,  the  fungus  feeding  on  the  wine  as  it  leaked  from 
the  cask  (Habvet,  quoted  by  Lowe  in  Lcmcet  of  August  13, 
1859). 

The  variations  of  form  in  these  different  vegetable  parasites. 
ited  with  the  skin  disease  about  to  be  descnbed,  nm  obvi- 
craflly  so  slight  that  they  seem  insufficient  to  wan-ant  different 
species  being  made  out  of  them.  They  may  all  be  initial  or  unde- 
veloped forms,  referable  to  the  As^perffUltiB  glaucua  or  PmwM- 
liura;  the  initial  forms  of  both  of  these  being  isomorphous 
(Lowe)  ;  and  iKith  of  them  are  also  equally  indifferent  about  the 
matrix  where  they  grow,  as  long  as  the  conditions  for  their  growth 
are  fulfilled  (Berkelet).  Peculiarities  have  also  been  observed 
in  the  growth  of  the  fungus,  which  may  he  explained  as  due  to 
the  stage  of  development  and  conditions  of  growth  at  the  time  it 
was  examined  (PatL  Sociefi/  Trans.,  vol  vii.^  p.  895),  Tlie  same 
funffi  during  their  glxy^vth  are  known  to  a.ssume  very  different 
forms  and  appearances.  It  thus  happens  that  the  same  species 
has  not  only  been  described  under  different  specific  names,  but 
even  refeiTed  to  different  genera.  Fries  states  that  he  has  traced 
BO  fewer  than  eight  genera  of  different  authors  to  mere  degenera- 
tions or  imperfect  states  of  one  particular  fungus  (Tkelephora 
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stilphuria);  and'Nees  von  Esenbeck  states  that  the 
goid  matter  wliich  develops  a  certain  fungus   in  wmt^ 
Sckrotimn  m/i^cetmpora)  will  develop  anotber  fungus  in 
(the  Agarkus  volvaceus).     Professor  Henslow  showed  that 
of  the  supposed  species  of  Uredo  are  forms  of  Puocima^  Af 
and  the  like. 

The  identity  of  these  fungi  mssocia^ted  with  skin 
has  been  likewise  proved  by  clitiical  observation.  In  pi«3 
affected  with  ruigworm  of  the  head  (T,  Utiisurans), 
of  ringworm  of  the  body  {T.  ciwinatus)  are  frequent 
on  other  parts  of  the  skin,  more  especially  on  the  neck,  where^ 
patches  of  the  skin  and  scalp  um  often  continuous  (JofH 
Akderson),  InstanccB  of  the  convei'se  of  these  olhser\*ataaiig  | 
recorded  by  Dn  Fox,  where  the  diseajs©  from  the  skin  extend 
Tipwai-ds  to  the  scalp,  with  the  cimractera  of  T.  eireinahis , 
the  skin  and  T.  trnmu^TaTis  on  the  scalp  {Lancet, 
1859),  Hutuhinson  states  that  once,  in  examining 
microscope  the  parasite  from  a  case  of  T,  t4mjsur€ms,  he  incN 
himself  l^y  mistake,  and  tliere  resulted  a  weU-detined  pakli 
r.  m/rcinakm  on  one  side  of  the  neck  (Mtd.  TiTnea  and 
Jan,  12,  1861).  Dn  Anderson  mentions  that  in  cases  i>f 
he  has  more  than  once  found  the  external  aspect  or  ba 
hand  or  wrist  the  scat  of  2!  ciwinatvs,  owing  to  the 
rubbing  the  itchy  and  diseased  portions  of  the  cbm  wili 
parts,  thus  giving  an  opportunity  for  the  transmission! 
parasite  (ParoMiiic  Affect ifms  af  tftv  Skin,  p.  50),  The  rii 
of  the  skin,  he  also  oliserved,  might  give  rise  to  sycoms*  Dl 
relates  that  while  examining  a  patient  ^^th  T.  c^miia/tf^  ho  j 
two  or  three  vesicles  of  simpk  ker/m  just  appearing  at  i 
on  his  own  lip.  The  fungus  became  imph\nted  amoni: 
vesicles;  and  the  hei*petic  eruption  became  irritable,  ini 
pustuhur;  and  the  hairs  at  their  cut  ends  were 
up  by  the  fungus,  which  wm  making  its  way  downj 
follicle* 

S^txmis  is  also  shown  to  be  produced  from  T,  ton 
Dr,  Lowe  lias  shown  that  famiM  and  s^t^cosis  may  be 
from  the  implantation  of  the  yeast  plant;  and  the   la 
spores  of  Achorimi  have  been  seen  in  T.  tmismnna  (Rac 
Fox) ;  and  eklmsma  may  be  pi-oduced  from  the  impluil 
Oidium,  or  fungus  of  the  "  thmsh"  fFox).    The  nail  ftragus  i 
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A^rgilhis  (ViECHOw),  or  an  Okliurn  (Kuchenmeisteb).  or  an 
Achorion  (Meissnee)  ;  while  the  ear  fungus  is  an  Aspergillus 
or  a  Miicor.  The  figures  used  in  illustration  of  the  text  (kindly 
lent  by  Dr.  Anderson)  show  the  sameness  in  the  form  of  the 
fungus  in  those  parasitic  diseases ;  and  if  contrasted  with  fig,  27, 
page  79,  of  Dr.  Bennett*s  admirable  work  on  The  Prmeiples  and 
Pmctice  of  Medieme,  showing  the  sporules  and  mycelium  con- 
stituting the  muguet  of  infants;  and  with  figs.  86,  87,  and  88, 
page  99  of  the  same  workj  it  cannot  fail  to  strike  the  observer 
that  the  form  and  nature  of  the  fwngi  peculiar  to  the  diseases 
about  to  be  described  are  really  identical  Nevertlieless,  the 
lesions  induced  are  suflElciently  various  to  neceaaitate  the  descrip- 
tion of  separate  diseases  capable  of  clinical  recognition,  for  the 
treatment  varies  with  the  aspects  of  the  particular  disease;  and 
the  clinical  aspect  of  the  disease  is  no  doubt  related  to  the  stage 
of  development,  growth,  or  degeneration  of  the  fungus.  , 

RINGWORM— TiWa  T^Ewfcna,  1 

Pefliiition*'--^!^  affection  implicuting  the  hain  of  the  skin,  scalps 
or  chin,  and  n^uallp  assttming  a  circular  form.  The  Imirs  become 
dry  and  brittle^  having  a  tendency  to  crack  or  break  across.  Itch- 
ing accompanies  the  primary/  eruption^  which  is  generaUt/  at  first 
erythematous,  with  slight  swelling,  and  a  fungus  ultimately 
aj^ara,  which  had  been  developing  between  the  epidermis  and 
the  true  skin.  The  fangxis  has  a  pure  wMte  colour  and  powderg 
aspect  It  covers  the  epidermis  between  the  hairst  and  forms 
around  them  a  complete  white  sheatL  Injlammation  of  the  hair 
Jbllicles  and  of  the  surrounding  tissims  occur;  and  when  pus 
Jbrms,  the  fungus  is  destroyed  at  the  eaepense  of  obliteratimi  of 
the  roots  of  the  hair,  wkeih  perfect  baldness  enmes  (Bazin, 
Anderson), 

Pathology.— The  natum  of  this  disease  is  to  he  studied  in  the 
botany  of  the  cryptogamic  parasite  called  the  Trickaphyton,  dis- 
covered by  Malmsten  in  1815,  It  consists  of  oval  transparent 
Bporcs  or  globules,  about  the  ^^^th  part  of  an  inch  in  diameter^ 
Many  of  these  are  isolated  ;  others  constitute,  by  their  jnxta- 
position,  articulated  filaments.  Comparatively  few  cryptogaraic 
tubes  are  visible ^a  character  which  distinguishes  the  ringworm 
L       VOL.   L  3  N 
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affections  from  the  vegetable  structures  seen  in  the  other  paraaitic 

diseajses  of  the  skin  (fig.  32). 
Its  anatomical  seat  is  in  tl» 
interior  of  the  roots  of  tke 
hairs.  The  hairs  s^d  fungi 
simultaneously  increase;  ^ 
former  seem  larger  tliaii 
usual,  are  paler  in  colour, 
lose  their  elasticity,  soften 
and  break  off  when  they 
have  risen  some  one  or  two 
lines  above  the  surface  oi 
the  scalp.  In  the  short 
cylinder  of  hair  left,  the 
fungus  grows  still  more 
rapidly,  so  that  the  normal  structure  of  the  small  stump  soon 
becomes  undistinguishable.  Sometimes  the  hair  breaks  off  befon 
emerging  from  the  skin,  and  the  fungus,  epidermis,  and  sebaceoui 
matter  fill  the  ends  of  the  piliferous  conduits,  and  form  the  litti< 
prominences  which  can  be  seen  by  the  naked  eye  in  this  disease 
and  which  gives  to  the  skin  a  rough  anserine  appearance.  Tb< 
sporules  and  mycelium  of  the  plants  can  sometimes  be  seen  m  th 
form  of  a  white  powder  on  the  roots  of  the  broken  hairs;  some 
times  the  cutis  becomes  congested  and  thickened,  and  then  th* 
plant  becomes  mixed  up  with  the  scales  of  epidermis,  with  fatt; 
and  albuminoid  granules,  with  pus  and  serous  exudation,  and  s 
crusts  are  formed  of  greater  or  less  thickness,  in  which  th 
growth  of  the  fungus  can  go  on.  It  exists  in  the  Herpes  ton 
surans  of  Cazenave,  which  is  the  Porrigo  acuiulaia  of  Wilki 
the  Tinea  tonsurans  of  Bazin,  and  the  Trichoais  furfurojcm.  o 
Erasmus  Wilson  and  Dr.  Wood  The  disease  commonly  callft 
Ringvx>wx  is  what  is  intended  to  be  described  by  all  thos 
names  now  mentioned,  and  on  which  dermatologists  cannot  agrw 
There  seems  to  be  three  varieties  of  this  disease,  which  may  k 
described  under  the  following  names : — 

1.  Ringtvorm  of  the  Body  {Tinea  Circinatus)  commences  byi 
little  rose-coloured  and  slightly  elevated  spot,  about  the  size  of  i 

*  Parasitic  fuDgns  from  a  caae  of  Tiwa  tanmratu. — (a,    a)  laolated  tponi;  (i| 
^  \miWl  «.t  their  eada  ;   (c,  c,  c)  Empty  tubes ;    (d)  Spornlar  tobc  (iftff 
V 
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fourpenny  piece,  whicb  shortly  becomes  the  seat  of  sligbt  forfura- 
ceoiis  desquamation,  accompanied 
by  tingling  or  ibching.  The  spot 
gradually  increases  in  size,  but  re- 
tains its  circular  form;  and  as  it 
extends,  the  healing  process  com- 
mences in  the  centre  ;  bo  that  in  a 
sbort  time  the  red  spot  is  trans- 
formed into  a  large,  prominent, 
erythematous  ring,  enclosing  a 
portion  of  sound  skin.  This  pro- 
cess goes  on  for  an  indefinite  period, 
the  ring  gradually  increasing  till  it 
may  have  a  diameter  of  four  or  five 
inches.  Wlien  the  extent  of  sm^- 
fac^e  affected  is  large,  the  circle  is 
apt  to  become  incomplete,  so  that 
various  segments  of  circles  appear. 
The  disease  may  terminate  sponta- 
neously ^  the  parasitic  fimgus  being 
very  superficial,  the  Lairs  small  and 
rudimentary,  so  that  the  parasite 
dies  for  want  of  nourishment  It 
is  apt  to  affect  the  face,  the  neck, 
the  back,  and  outside  of  the  wrist 
and  hand  {Bazin,  Anderson,) 

2.  Ringimmi  of  the  Bmrd 
(TiTiea  sycosis)  is  met  with  on  the 
upper  lip  and  hairy  parts  of  the  cheeks,  as  well  £is  on  the  chin, 
when  it  affects  men  ;  but  the  hairs  of  the  axillse  or  genitivl  organs 
of  females  are  not  exempt  from  this  disease.  It  commences  ex- 
actly like  T.  eircijinhis ;  but  it  is  not  till  the  deeper  struc- 
tures are  involved,  and  when  small  indunitions  occur,  surmounted 
by  pustnles  resembling  a^ne,  and  when  the  hairs  can  be  pulled  out 
with  ease,  that  the  attention  of  the  patient  is  attracted  to  the 
affection.  The  hairs  are  thickened,  the  bulbs  flattened  and  more  or 
less  disorganized.     The  longitudinal  fibres  of  the  hair  ai'e  separated 

*HaiT  from  a  case  of  %fo»t^.  — (a)  Broken  contlition  of  tlie  cfuperior  extremity  of 
the  hair  ;  {B)  Rupture  of  tho  mferior  extremity  of  the  hair  j  (c,  c,  c)  Epidermiii 
tanic  of  the  hair  ;  (u,  n)  laoUted  spores  ■  (E,  s)  ChainA  of  fl|iores  (sifter  Bazi^}. 


Fig,  3;i.  * 
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by  masfl^  of  sporuleB  imbedded  between  them;  and  where  the 
fungus  accumulates,  nodes  on  the  hair  indicate  the  site  of  mck 

accumulation.  The  medullaiy  put 
of  the  hair  is  quite  diaorguiued 
(fig&  33  and  34)»  and  maydinppeir 
altogether.  In  the  advwaced  sUge 
of  Syooaia,  when  inflammatoiy  end 
suppurative  phenomena  prevail,  tbe 
fungus  is  difficult  to  find. 

3.  Ringwomv  offht  Scalp  {Tinm 
tonaura/ns)  is  for  the  most  pari  met 
with  in  children.  It  geneiallj 
makes  its  appearance  first  in  the 
_^^.form  of  rounded  patches  on  different 
parts  of  the  head,  of  a  scaly  or 
pityriasis-like  inflammation.  From 
the  irritation  induced  small  veades 
may  form.  The  hairs  in  the  first 
instance  are  dull,  dry,  twisted,  and 
easily  extracted ;  but  as  the  disease 
advances  they  become  veiy  brittle, 
and  break  on  attempting  to  extract 
them;  and  as  they  become  more 
and  more  friable  they  break  d 
themselves  within  a  line  or  two 
of  the  skin  (Bazin,  Andebsox). 
The  twisting  of  the  hairs,  so  fre- 
quently observed,  is  due  to — [I] 
Plugging  up  of  the  follicular  orifi« 
by  secretion,  and  detention  of  tiki 
up}>er  \yi\Tt  of  the  shaft  of  the  hair,  while  its  growth  at  tbe 
|KipilIa  still  continues.  Half  an  inch  in  length  of  hair  may 
stnuetimes  be  pulled  from  beneath  the  false  operculum,  (i) 
It  may  be  duo  to  the  presence  of  mycelium  in  the  follkk. 
clinging  to  the  hair  on  one  side  and  to  the  follicle  iin  the 
i>ther.  It  thus  blocks  up  the  follicle,  and  holds  tbe  hair 
l while  still  growing)  to  the  diseased  spot  (Fox).  The  epidenim 
^  Hair  firoin  a  case  of  Ttufa  (oiumrans  loaded  with  uporuUtL — {m,  a)  Broken  ad* 
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pnA  stumps  of  the  hair  becotne   covered  over  with  a  charac- 
teristic grayish-white  powder,  which  ensheathes  the  hak    This 
powder  consiMs  of  the  spondes  of  the  fungus.    There  is  slight 
elevatioD  and  puffiness  of  the  skin  of  the  diBeased  parts3  whUe 
its  colour  is  bluish  or  slate-coloured  in  dark  subjects,  and  grayish- 
red  or  yellow  in  fair  persons  (Bazin,  Anberson).     Tliis  elevation 
and  puffineas  of  the  skin  is  due  to  a  granular  layer  or  stroma, 
wbich,  on  the  addition  of  liquor  potaasm,  is  seen  under  the  1 
microscope  to  be  due  to  8;ix)ruleB  of  the  fimgiiR  closely  packed 
together.    The  amount  of  fluid  influences  materially  the  size  of 
the  8porules  (Robin,  Fox).    When  pustules  and  yellow  crusts  j 
form,  the  detection  of  the  fungus  is  more  difficult.     The  inflam-  I 
mation  wiD  last  as  long  as  the  growth  of  ftingi  continues,  but  " 
sometimes  they  die  out  spontaneouslyj  and  a  perfect  recovery 
takes  place;    but  the  hair  follicles  may  be  obliterated,  when 
permanent  alopecia  of  the   affected   parts   is    the  result,  with 
more   or  less   atrophy   of  that    portion    of   the    scalp   (Bazfn, 
debson). 

Xkd  Treatment  of  ringworm,  writes  Dr.  Parkes,  hag  been  long 
of  the  most  difficult  points  in  dermatology*  Its  principles, 
however,  are  now  well  understood,  and  few  cases  resist  the  proper  i 
measures.  The  essential  point  is  to  apply  to  the  roots  of  the  hairs 
a  preparation  which  may  destroy  the  fungus:  if  this  can  be  done, 
the  disease  is  cured.  It  is  first  of  all  necessary  to  remove  the 
hair.  ThLs  is  in  part  generally  accomplished  before  the  case 
comes  under  treatment,  by  the  course  of  the  disease;  if  it  has  not 
been  sufficiently  done,  "epilation"  can  be  accomplished  by  a 
chemical  agent,  or  by  extraction  with  pincers  (fig.  35).  The 
forceps  most  suitable  for  this  little  operation  are  those  about 
three  inches  long,  having  a  weak  spring,  so  that  tlie  hand  may 
not  be  fatigued  in  using  them.  They  should  be  made  so  that 
the  two  extremities  come  together  very  exactly,  and  do  not  slide 
the  one  upon  the  other.  Each  extremity  should  be  a  couple  of 
lines  broad,  so  that  a  fasciculus  of  hair  may  be  caught  up  at  on© 
time  wlien  required ;  and  should  be  furnished  on  the  inside  with 
very  fine,  but  at  the  same  time  blunt,  tranverse  denticulations, 
so  that  tbey  may  not  cut  across  the  brittle  haira  M.  Bazin 
recommends  an  ointment  composed  of  lime  and  carbonate  of 
soda,  of  each  one  [lart,  and  thirty  parts  of  lard^  as  an  agent  ti> 

tmove  the  hair.     The  (M  of  mde,  however,  appears  to  be  the 


mor 
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best  depilatory  known,  and  with  this  mode  of  treatment  epiUti 
with  tbe  pincers  may  be  combined.  K  the  hairs  are  pulled  oai 
the  proper  cirection  there  is  very  little  pain,  especially  after  1 
sensibility  of  the  skin  has  been  blunted  by  i 
use  of  the  oU  of  cade.  The  removal  of  the  hi 
permits  a  "parasiticide"  solution  to  be  appUed 
tbe  hair  follicles,  within  which  axe  the  pro! 
spores  of  the  fungua  For  this  purpose  ML  Ba 
recommends  either  a  solution  of  hichloride  ofm 
cury  (1  part  to  250  of  water),  or  an  ointment 
the  dcetate  of  copper  (1  part  to  500  of  k 
about  two  grains  to  an  ounce  of  water;  am 
little  alcolid  or  viuriate  of  ammonia  shonld 
ased  to  facilitate  the  solution  of  the  mine 
llie  oil  of  cade  should  be  mixed  with  glycer 
in  the  proportion  of  half  a  drachm  to  a  drachn 
the  oil  to  an  ounce  of  glycerine.  Kuchenmeist 
exj>erience  shows  that  the  alcoholic  solutions 
most  powerfully. 

Dr.  Parkes  has  used,  with  excellent  effect 
solution  of  the  per^iitrate  of  mercury,  about  i 
part  to  thirty  or  forty  of  water.  This  is,  howe^ 
a  very  powerful  remedy,  and  is  to  be  caution 
used,  as  it  easily  blisters  the  scalp ;  also  an  oi 
ment  composed  of  sulphate  of  copper  (one  pai 
alum  (three  parts),  and  lard  (twenty  to  thirty  parts,  according 
the  age  of  the  j)atient).  Probably,  however,  a  better  {>arasitic 
than  any  of  these  is  the  sulphurous  acid  as  employed  by 
Jonner,  of  University  College,  London,  with  astonishing  resn 
Dr.  Bennett  recommends  the  internal  use  of  cod-liver  oil  at  I 
same  time. 


Fig.  35.* 
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Definition. — A  fungua  parasite  disease,  camjyosed  qfcup-^kof 

scabs,  sometiuve^  distinct  and  separate,  at  other  times  indistinct 

confluent.     These  fungi  are  capable  of  being  implanted  by  trot 

"ence  from  one  person  to  aiwther.     The  hairy  scalp  is  its  m 

*non  site,  but  the  disease  may  be  developed  on  t/ieface,  neck, 


•  Forceps  for  Ei»ilation  (Dr.  Andkbbon). 
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Pathalogy, — The  disease  has  been  found  to  depend  on  a  ciypto- 
gamic  funf^UH,  wbicb  has  been  named  the  AcJiojion  Schonhinii, 
after  Schonlein,  wlio  was  the  firat  to  suggest  that  the  yellow 
favua  crusts  in  Pomgo  lupinom,  and  P.  acutukda  were  con- 
stituted by  a  vegetable  parasite.  The  disease  with  which  it  is 
asaociated  is  now  cjilled  indifferently  Faviis,  Tinm  favosa^  or 
Panigo  scutithita.  The  primary  seat  of  the  parasite  is  ip  the 
depth  of  the  hair  follicle,  outside  the  layer  of  the  eplthelinm 
which  covers  the  root  of  the  hair^  and  which  forms  the  "  inner  root 
sheath"  of  Kulliker,  By  using  a  concentrated  solution  of  liquor 
potamm,  to  make  the  parts  traDsparent,  the  fungus  may  he 
observed  w^tli  the  microscopD  in  the  follicle  round  tlie  hair  at  the 
place  where  it  passes  through  the  epidermis.  A  second  form  of 
the  disease  is  that  in  which  the  plant  is  found  In  depressions  on 
the  surface  of  the  skin,  forming  the  yellow  houeycomb-Uke 
masses  which  give  the  specific  name  favus  to  the  disease,  and 
which,  from  theii*  frequent  buokler-hke  shape,  suggested  the  term 
'*  scutulata,"  A  cuticular  elevation  is  seen,  beneath  which  is  a 
small  favus.  When  the  cuticle  is  raised,  a  drop  of  pus  sometimes 
issues;  hence  the  error  of  those  who  have  considered  this  disease 
always  pustular.  Generally,  however,  there  is  no  pus  or  liquid  of 
any  kind:  the  plant  gr^ows,  and  the  cuticle  over  it  (snpp<3sing  it 
has  not  been  forcibly  detached)  finally  separates,  leaving  the 
favus  exposed  to  the  air.  A  third  form 
of  the  disease  is  that  in  which  the 
fungus  attacks  the  nails,  and  occui*s  for 
the  most  part  in  those  who  have  been 
long  affected  with  the  favus  of  the  hair 
follicles,   the   fungus  taking   root    and  '    ^^^_  3g^« 

germinating  beneath  the  nail  (fig.  36). 

AJ'ter  the  spores  have  commenced  to  germinate  between  the  super- 
ficial  and  deep  epidermic  layerg,  the  nail  becomes  thickened  over 
the  affected  part,  and  its  colour  becomes  gradually  more  and  more 
yellow,  owing  to  the  favus  matter  shining  through  it  As  the 
fungus  increases  in  growth,  it  gradually  presses  on  the  nail, 
rendering  its  longitudinal  striae  very  evident,  and  ultimately 
leading  to  the  formation  of  fissures  in  it     As  the  pressure  on  the 

■  ♦  (a,  a)  Upiier  Biirfiice  of  nail  j  (B,  i)  Lower  Burface  of  nail;  (c^  o)  Famt^  matter 
'(white  in  tlie  wpod-cpt^  ycHow  in  the  origuud)^  ratuuDg  upwards  and  fonrardi 
between  the  laniiiire  of  the  nail  (Aj^'PERaow). 


920 


8PI0I1L  PATHOLOOT— fiCALD  HSAD. 


nail  increases,  its  substance  gets  thinner  and  thinner  till  perfon- 
tion  occurs;  and  then  a  &yns  cup  makes  its  appearance  extov 
nally,  but  more  or  less  deformed  (Akdebsoh). 

It  is  important  to  notice  that  at  first  there  is,  at  the  point  where 
the  &VUS  is  about  to  form,  only  sn 
increased    secretion    of  epidermis;  and 
sometimes  the  under  surfsu^e  of  the  &yQs 
is  coated  by  cuticle,  which  sepantes  it 
from    the   compressed    and    attenuated 
dermaw    As  it  increases  in  size  and  be- 
comes more   prominent,   the  epidennie 
covering  is  ruptured     Each  favus  cmst 
is  also  enveloped  in  a  capsule,  of  amor- 
phous structure,  within  which  is  endoeed 
the  true  favus  matter  (fig.  37). 
The  favus  consists  of  the  mycelium,  the  spares,  and  the  reeejh 
taeles  of  the  Achorion,  together  with  a  finely  granular  amorphoos 
layer,  which  forms  the  external  coat  of  the  favus  and  is  the 


Pig.37.* 


•  Favus  cnp.— (a,  a)   Amorphoiui  envelope;  (c)  Favna  matter;  (a,  b)  Hioi 
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representative  of  the  amorphous  "stroma**  which  often  accom- 
panies the  mycelium  oi  JhmgL  In  the  favus  another  and  distinct 
fmigus  can  sometimes  be  found — ^namely,  the  Puccinia  favi — 
wiiich  is  easily  recognized:  it  has  one  extremity  (the  body) 
rounded  and  composed  of  two  cells  of  unequal  size,  a  superior 
and  an  inferior;  the  other  extremity  is  prolonged  into  a  jointed 
stem  or  trunk 

When  a  little  of  the  favus  matter  is  broken  up  and  examined 
microscopically,  after  being  acted  upon  by  solution  of  potash,  it  is 
seen  to  consist  of  numerous  little  oval  or  rounded  bodies,  the 
sporules  of  the  fungus  having  a  diameter  of  about  xTJWth  part  of 
an  inch  (fig.  38). 

A  number  of  cells  united  end  to  end  form  simple  or  jointed  and 


J t L 


Pig.  39.*--yAvtJ*  of  «a  "«^  ^  340  diametera  (Dr.  Anderson). 
branching  tubes  (figs.  39  and  40),  developed  from  the  sporules  (fig. 
38).    Little  gi-anules  or  nuclei  may  be  seen  in  the  interior  of  the 
sporea     The  tubes  vary  in  diameter,  and  hairs  in  the  vicinity  of 

*  Fimgiis  matter  from,  a  fftyus  crust,  showing  branchiiig  tabes  nmning  inwards 
to  the  centre  of  the  figure  from  the  epithelial  scabs  and  sporules  at  the  edges 

(ANDSBSOir}, 
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the  favus  crusts  are  impregnated  with  the  fiingus.  The  disea 
has  been  communicated  by  inoculation  from  man  to  man,  & 
from  mice  to  cats,  and  thence  to  man  (Bazin,  Draper,  F( 
Anderson). 

Symptoms. — Favus  is  the  most  common  and  the  most  inveter 
form  of  scald  head  The  disease  commences  with  a  slight  pruri 
or  itching  of  a  few  hours*  duration,  followed  by  an  eruption 
small  red  vari,  sensible  to  the  touch  and  to  the  sight  Th 
augment  in  size,  and  before  twelve  hours  have  passed,  a  yellow 
point  forms  on  each  of  their  apices,  at  first  so  small  as  to  be  o 
visible  under  a  glass  of  considerable  power.  The  surface  appe 
now  as  if  covered  with  specks  of  a  sulphur-yellow  colour,  j 

each  varus  appear 
if  set  in  the  skin,  v 
an  umbilicated  or 
pressed  centre.  If  i 
fluid  exudation  e^ 
it  does  not  rem^ 
but  concretes  int 
dry,  brittle,  cand 
honeycombed-lool 
scab  or  crust,  wl 
retains  the  form 
^'*^'  ^^  the  pustule,  is  s 

larly  cupped  or  depressed  in  the  centre,  covered  by  the  epider 
while  its  under  surface  is  marked  by  a  small  mammary  pro 
which  corresponds  to  the  depression  of  the  pustule.  The  hoi 
combed  appearance  of  the  scab  gives  the  peculiar  charactei 
the  disease,  and  hence  the  terra  "  favus."  The  crust  continue 
increase,  still  preserving  its  circular  form  and  depressed  centre, 
it  occasionally  attains  a  magnitude  of  five  to  six  lines  in  diain( 
When  the  crust  is  recent,  it  is  of  a  yellow  or  fawn  colour;  i 
becomes  older  its  hue  becomes  lighter,  and,  as  it  is  easily  redi 
to  a  powder,  it  has  been  compared  to  pulverized  sulphur. 

Tlie  number  of  favi  is  considerable,  and  they  commonly  apj 
in  crops,  affecting  the  same  or  different  parts  of  the  head 
distant  intervals.  They  may  be  either  distinct  or  conflo 
When  very  numerous,  they  are~confluent,  but  the  cupped  f< 
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of  the  individual  crusts  may  still  frequeatly  be  recognized ;  and 
according  to  Rayer,  should  this  peculiar  form  be  lost  through  the 
copiousness  of  the  secretion,  still,  by  removing  the  superficial 
layers,  each  particuhir  favus,  with  its  central  depression,  may 
in  general  l>e  made  out.  At  a  more 
advanced  stage  of  the  disease  the  epi- 
dermis disappears,  and  a  viscid  fluid  'm 
secreted  in  such  abundance  as  to  form 
one  entire  incrustation  over  the  whole 
head;  hence  the  Porrigo  lanmlis — ^mask 
r  vizor-like  scald  he^d.  The  smell 
of  the  scab  is  peculiar,  and  has  been 
compared  to  that  of  the  urine  of  a  cat, 
or  of  a  m^  in  which  mice  have  been 
kept.  It  is  prol^ably  due  to  a  species 
of  alcohohc  fennentation  {^nethi/iamine) 
in  connection  with  the  vegetable  growth 
(Lowe). 

When  a  crust  of  recent  formation  is  re- 
moved, a  circular  depression,  wider  and 
deeper  than  thefavus,  is  seen.  At  fii  more 
advanced  stage  the  \ilceration  penetrates 
below  the  dermoid  tissue.  Indeed,  Ali- 
hert  says  he  has  never  been  able  to  re- 
move a  crust,  for  the  purpose  of  making 
a  preparation,  without  deeply  wounding 
the  scitlp,  and  producing  considemble 
haemorrhage,  while  in  some  cases  a  deep 
and  extensive  ulceration  ttikes  place, 
which  has  penetrated  even  to  the  bones 
of  the  cranium. 

The  Porrigo  lupinosa  and  Porrigo  scut- 
tifo^a  are  accidental  varieties,  in  which  the 
scab  resembles  a  lupine,  rather  than  the  cell 
of  the  honeycomb,  and  is  very  rarely  seen; 
or  the  appeai-ance  of  the  scab  is  shield-like;  and  when  of  som« 
extent  and  well  marked,  the  patch  is  soft^  doughy,  and  jminful 

I  *  Hair  witli  faiVua  fangtia. — (a,  a)  Cbains  of  spomlea  projecting  beyojicl  tho  cdgea 
of  tho  hair ;  (B)  Sporules  between  the  fibres  of  the  hair ;  (c,  D)  Broken -ap  r©ot 
end  of  the  hairj  with  mBS«es  of  Simmies  l>etwccii  tbe  hmin/f  (after  Kl7CHXinaEIimR}. 
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when  pressed  upon.    Some  of  the  hair  appears  to  be  lenKn 
by  the  roots,  while  other  portions  are  broken  off  near  the  aa 
the  roots  remaining.    Those  which  remain  are  readily  renur 
by    friction,    and    if   pulled    have    scarcely    any    hold    of 
scalp. 

Iteatment — ^The  treatment  of  the  various  forms  oifavus  is  i 
very  strictly  determined.  Some  practitioners,  however,  stiU  i 
entirely  on  a  constitutional  treatment,  such  as  small  dozei 
rhubarb  and  soda,  small  dozes  of  mercury,  some  preparatioi 

1  iron,  or  on  vegetable  tonics,  as  the  infusion  of  cascarilla  or  c 

pound  infusion  of  gentian.    With  such  treatment,  if  the  he 

'  improves,  it  is  believed  the  fungus  will  spontaneously  disap] 

Others,  again,  as  entirely  rely  on  a  local  treatment,  attemptin; 

exterminate  the  disease  by  cauterization,  or  by  applying  a 

*]  fiavourite  ointment;  and  the  catalogue  of  ointments  used  for 

I  purpose  includes  all  that  have  at  any  time  being  admitted 

the  pharmacopoeia. 

As  in  the  last-described  disease,  the  cryptogamous  pan 
must  be  destroyed,  and  its  germs  eradicated. 

The  best  method  to  accomplish  this  is,  in  the  first  instanc 
shave  the  head  and  apply  a  poultice  till  all  the  scabs,  or  nearl 
are  removed;  and  this  being  effected,  the  whole  hairy  seal] 
site  of  the  favus  fungus,  should  be  anointed  with  some  of 
following  applications : — ^The  tor  ointmerU  {ungt.  puns  liqa 
has  hitherto  been  the  orthodox  application.  This  ointz 
should  be  washed  off  night  and  morning  with  soft  soap 
water,  and  be  as  often  re-applied  The  head  should  be  sh; 
twice  or  thrice  a  week,  and  where  there  are  other  chik 
the  affected  child  should  be  isolated  as  much  as  possible 
prevent  the  disease  from  spreading.  This  form  of  porrigi 
the  early  stages,  will  sometimes  yield  by  washing  the  part 
the  deum  terebinthince  night  and  morning,  and  cutting 
hair  dose. 

The  Favus  sciUvZcUa  is  a  disease  often  rebellious  to  every  i 
of  treatment,  but,  applied  at  a  favourable  moment,  a  si 
method  may  succeed.  Dr.  Willis  has  seen  the  disease  yiel 
fomentations,  or  to  bread  poulticea  The  application  of 
lunar  caustic  round  the  patches,  about  a  line  fix)m  their  < 
margin,  is  another  favourite  method  of  treatments  In 
IbA^  ^  of  the  disease.  Dr.  WiUis  recommends — 
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A  solution  of  SulpfuU^  0/  Copper^  in  the  pix>portiorL  of  seven  gndna  to 
ten  ounces  of  water;  or  of  the  A^itraie  o/SUver  in  the  same  proportions* 
The  mihl  ointment  of  the  NUrate  of  Merairy,  a  salve  of  the  black  snl- 
jihnret  of  the  same  metal  (Sulpbn  return  Hydrargyri  nigr.,  5j.  ad  3ij. 
adipia  3j-) ;  the  Ung^imdum  Picis^  an  unguent  of  the  Cmcuius  hulkits 
(Sj-  ^  5y*  fttlipiij  5J.),  mi^y  he  tried  one  after  the  other;  and  in 
different  ingtanoes  each  will  have  the  merit  of  the  cure. 

The  most  effectual  remedy  is  unquestionably  the  eradication 
of  the  affected  hairs,  and  the  use  of  sucli  parasiticides  as  have 
been  already  mentioned  under  the  different  forms  of  Tinm^ 
Dr,  Anderson  find  that  when  ftwus  affects  the  head^  all  treats  ^ 
ment  is  ab^dutely  useless  except  epilalian.  The  other  methods 
are  merely  palliative— the  disease  re-appeai"ing  whenever  the 
treatment  is  stopped,  Dn  Bennet,  of  Edinburgh,  places  great 
faith  in  the  olive  oil  treatment  It  is  veiy  useful  in  many  cases 
before   praceeding  to   epOation.      After    the   hair    is    cut   short 

d  the  favus  ciiists  removed  with  poultices,  the  parts  affected 
should  be  smeared  thoroughly  night  and  morning  with  fresh 
almond  oil;  and  once  or  twice  a  week  the  head  should  be  washed 
thoroughly  with  soft  soap  and  w^ann  water.  After  a  few  weeks 
if  this  treatment,  the  hair  becomes  less  fiiable,  and  ejnlcUwn 
is  much  mure  easily  and  effieiently  performed,  and  does  not  cause 
nearly  so  much  load  iiiitiition.     The  hairs   are  to  be   i-emoved 

ugly  with  the  forceps,  not  pulled  out  along  with  aU  the  healUiy 
gi'owth  in  their  neighboui-hood,  els  used  formerly  to  he  done  by 
the  bai'baious  application  of  the  pitch-cap. 

This  disease  occurring  on  suHaces  not  particularly  covered  with 
yields  at  once  to  the  apphcation  of  a  solution  of  sulpluite  of 

iper,  or  of  the  nitrate  of  silver  in  water,  or  to  the  solution  of 
Bulphurotis  acid  as  recommended  by  Dr.  Jenner,  The  treatment 
of  favus  recommended  by  Robin  and  Bazia  is  epilation,  and  the 
application  of  the  corrosive  subhmate  solution,  or  of  acetate  of 
copper  ointment  (1  jmrt  to  500  of  lard),  to  kill  the  plant  still 
remaining  adherent  to  the  hair  follicle. 


thel 
M     Tl 


B.UJ)NESS  IN  PATCHES— rin^a  Dtmlmm. 

Definition, — A  fmigiw  dkease^  causing  the  formatian  of  roiimied 
jr  oval  patches  of  baldness^  sometimes  solitarij,  more  generality 
multiple*      It  affects  the  hairy  scalp  principally ;  hut  the  beardt 
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the  genital  organs,  and  hairy  portions  of  the  skin  may  oi 

suffer. 

Pathology. — ^The  fungus  to  which  such  circuinscribed  patd 
of  baldness  are  owing  has  been  named  the  Microsporon  Audcm 

detected  by  Gruby  in  1843. 


:m] 


Fig.  42/ 


is  present  in  the  disease  cc 
monly  called,  after  Willan,  Poi 
go  decaivans,  or  Alopecia  ciret 
scripta;  or,  after  Bateman,  Tu 
decalvans;  by  Bazin,  Tinea  ach 
masota;  by  Anderson,  Alopei 
It  differs  from  the  Trichopky 
of  Tinea  tondens  by  its  numer 
waved  filaments,  and  by  the 
tremely  small  size  of  its  sporu 
It  is  not  found  like  the  Tru. 
phyton,  in  the  interior  of  the  r 
but  forms  round  each  hair  a  li 
tube;  the  hair  then  becoi 
opaque,  softens,  and  breaks 
(fig.  42).  The  alopecia  is  ra 
with  or  without  previous  viti 
of  the  skin;  the  dermis  is 
congested,  and  the  epidermi 
thin  and  smooth.  In  the  e 
stage  of  the  disease  the  h 
appear  dull  and  lustreless, 
more  easily  extracted  than  heal 
hairs.  The  skin  is  reddei 
swollen,  and  slightly  itchy, 
whitish  matter  may  be  seen 
the  diseased  skin  and  hairs,  wl 
is  due  to  the  sponiles  of 
fungua  The  hairs  suddenly 
off  from  the  affected  parts,  ; 
a  round  bald  patch  is  left,  wt 
is  perfectly  white,  contrasting 


^  Fnngns  of  the  bain  resulting  in  Alopecia. — (a,  f)   Lower  part  of  the  li 
Vv^  o^  'EoQ^  fA\!ti«\ivs  ^\\»ViQ>\vt  t.\\A  c&^^sole  ;  (s:\  Spheroidal  swelling  of  the  hair, 
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its  whiteness  with  the  parts  of  the  scalp  or  skin  provided  with 
haira.  The  fungus  may  also  be  developed  in  the  nail,  like  £av\ia 
(Baztn). 

There  is  an  affection  which  should  be  dbtinguighed  fi'om  the 
Ponrigo  decatvans  (or  Aiopeeia  eircamseripta),  and  which  is 
eharacterized  by  a  rapid  disappearance  of  pigment  from  both 
skin  and  h^r,  with  or  without  alopecia.  IL  Bazin  includes  it 
in  hig  Tima  aekromatosa  {Teigne  achromateuse),  but  docs  not  men- 
tion the  fact  tlmt  alopecia  h  not  constant;  and  states  that  a 
parasitic  plant  is  present  It  is  probable,  however,  that  some- 
thing more  than  a  fungus  exists,  to  cause  the  total  disappearance 
of  pigment  from  a  considertible  portion  of  deimis.  Beaides,  when 
the  hairs  return,  they  are  at  first  quite  white  and  downy^  like 
those  on  children,  and  only  gradually  regain  colour ;  whereas,  if 
the  mtiliffo  were  owing  to  a  plant,  they  would  most  likely 
not  grow  at  all.  The  disease  appears  to  be  allied  to  those 
obscure  pigmentaiy  changes  which  have  a  much  deeper  seat  than 
the  surface  of  the  body  (Parkes).  Yiiiligo  is  sometimes  a  con- 
genital affectioUj  and  3eemB  to  consist  in  an  abnormal  distnbution 
of  the  pigment  of  the  skin  \  so  that  there  are  iiTCgular  patches 
which  are  quite  white,  and  altogether  wanting  in  pigment,  but 
are  surrounded  by  skin  provided  with  an  excess  of  colouring 
matter.  The  hairs  proceeding  from  the  portion  of  the  skin 
deprived  of  pigment  ai^  similarly  colom-lesa. 

The  disease  is  not  quite  so  readily  transmitted  as  Tinea  tanmi^ 
rans,  but  still  it  Is  capable  of  being  transmitted  from  one  person 
to  another,  so  that  children  so  affected  should  be  separated  from 
their  companions  (Anderson). 

Treatment. — This  consists— (1.)  In  preventing  the  spread  of 
the  disease  circumferentiaUy,  All  the  hairs,  therefore,  within 
a  quarter  of  an  inch  of  the  circumference  of  the  patch  ought 
to  be  carefully  extracted.  The  head  should  be  washed  daily 
with  soft  or  black  soap.  AU  the  downy  haters  within  the 
patch  must  be  similarly  i-emoved  till  healthy  hairs  begin  to 
grow;  and  some  of  the  parasiticide  lotions  or  ointments  must 
be  industriously  used  (2.)  Stimulants,  or  even  blisters,  must 
be  applied  to  the  surface  of  the  bald  patch  after  the  fungus  bas 


(d)  Hnpture  of  the  lon^tndmal  fibnes  j  (i)  SponilcB  and  tubea  of  the  paraaito  |  (h) 
A  group  of  apoTules  proceeding  from  o,  tlie  ruptured  root  (AxnKRSON)* 
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been  destroyed.  A  mixture  of  equal  parts  of  coUodium  am 
ether  oantharidalie  (poUodium  veaixxma)  is  the  most  u< 
stimulant.  The  following  lotion 'may  be  found  advantageoi 
use  alternately  with  the  coUodivm  stimulant,  namely: — 

&.  Liquor  Ammoniie,  Siss.;  01.  Olivs,  3iL ;  OL  Macidis,  Jn.; 
itoB  Rosmarini,  3i^-  >  Aq.  Robs,  giL ;  mUee  bene.  To  be  used  nigh 
momiiig  applied  over  the  bald  patches. 


LIVER^OLOURED  SPOT»-CWoa#ma. 

Befiidtion. — A  fungus  affection  of  the  skin,  characterised  b 
or  more  broad  irreffularly-shaped  patches  of  a  yellow  or  yello 
brown  colour,  occurring  most  frequently  on  the  front  of  the 
I  breast,  abdomen,  and  groins,  having  a  predilection  for  those 

of  the  body  covered  by  clothing.  The  patches  do  not  general! 
above  the  surface  of  the  skin;  and  there  is  usually  some  deg 
itching. 

Pathology. — On   passing   the   hand   gently    over    the   dis 
surface,  it  may  be  found  to  be  less  smooth  than  the  surrou 
skia     It  may  be  seen  to  be  the  seat  also  of  a  very  fine  desc|i 
tion,  or  at  least  of  an  abnormal  condition  of  the  cpidermLs. 
far  the  surface  of  the  affected  parts  may  have  a  dusty -like  ^ 
ance,  like  bmn,  and  so  may  merit  the  name  of  Pltyinasis 
color;  but  in  no  other  respect  has  it  anything  in  common 
ordinary    pityriasis — a    disease    altogether    unconnecte*! 
parasitic  fuiigi.      The   scales  which  desquamate  from  chic 
have  a  yellowish   colour  when  contrasted  with  the  white  i 
of  such  scaly  diseases  as  Pityriasis  vulgaris  or  Pf*orias!s.     I 
the  tenn  Chloasma  —  from  xXooc,  "a  greenish -yellow  coloi 
api>ears  more  suiUible  than  any  of  the  other  names  by  wliic 
disease  has  been  described. 

Tlie  disease  commences  by  Utile  spots  about  the  size  of  a 
head,  which  tend  to  extend  circumferentially ;  circular  s{>ots 
and  unite  so  as  to  produce  large  irregular  patches,  which 
extend  till  the  greater  portion  of  the  skin  of  the  trunk  is  aff€ 
The  skin  of  the  diseased  i>art8  has  a  peculiar  brownish  co 
but  the  depth  of  tint  varies  from  the  slightest  increase  of  coloi 
«^  almost  black.    The  colour  hjvs   been  said  to  resei 
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Fig.  43* 


A  microscopic  fungus,  to  which  the  name  of  Miarosporon 
furfur  Wixs  given  by  Kobin,  is  the  essential  cause  of  the  diaeaae. 
It  was  discovered  by  Eich- 
stiidt  in  1846.  Soon  after- 
wards it  was  described  by 
Sluyter  and  by  Sprengler, 
who  gave  a  drawing  of  it. 
On  putting  a  little  of  the 
dust  from  the  desfj^uamat- 
ing  fiurfiice  under  the  field 
of  the  microscope,  and  add- 
ing adrop  of  liquor potaasm, 
scales  of  epidermis  are 
seen  mingled  with  the 
sporules  and  tubules  of  the 
fungus.  The  spomles  are 
oval  or  rounded,  and  usu- 
ally collected  into  large 
clusters  like  bunches  of  grapes,  and  are  so  characteristic  as  almost 
to  be  pathognomonic  (iNDERSON.)  The  tubes  are  short  and 
branching. 

Dr.  Anderson  and  Mr.  Startin  give  numerous  instances  which 
prove  that  chloasma  is  a  disease  capable  of  being  propigated 
from  one  pemon  to  another.  It  is  a  common  affection  with 
scrofulous  persons  especially,  and  may  not  unlikely  be  favoured 
by  wearing  the  same  flannel  day  and  night,  neglecting  to 
wash  the  body  for  fear  of  catching  cold  (Akdehson).  It  is  not 
uncommon  for  such  people  to  wear  the  same  flannel  next  to 
the  skin  for  a  week,  a  fortnight,  three  weeks,  and  amnng  the 
poor  even  for  a  month*  And  it  is  by  no  means  an  uncommon 
thing  for  them  to  wear  the  same  flannel  night  and  day,  not  once 
removing  it  from  the  moment  it  is  put  on  till  tlie  time  it  is  con- 
sidered desirable  to  have  it  washed  The  consequences  of  such 
habits  are  an  accumulation  on  the  surfaee  of  the  skin  of  its 
secretion,  and  of  undotached  epithelium,  and  the  consequent 
formation  of  a  nidus  favourable  to  the  growth  of  the  Microsporon 
fur/krans  (Dr.  Jenner,  Med.  Times  and  GcLzetie,  1857,  p.  651), 

Treatment^Local  applications  constitute  the  principal  part  of 

*  Shows  th&  grnpQ'likf?  jurracgemGni  of  the  ipomlea  and  the  abort  brmnrhing 
tubes  of  the  Mkrosporonjurfmr  in  ckhasma,  (jiftor  Db*  AmaziisoN)* 
TOL.   L  3  Q 


SnOUL  PATHOI/>€rT — THB  FUVOUB  rOOT  OF  IXDIA. 

the  treatment  A  solution  of  bichloride  of  mercury,  in  the  pro- 
portion of  two  grains  to  an  ounce  of  water,  applied  over  tb 
affected  parts  once  or  twice  daily,  is  generally  effectml  i 
destroying  the  progress  of  the  fungus.  Mercurial  or  solphi] 
baths  have  a  similar  effect,  either  singly  or  combined,  care  heb 
taken  to  avoid  salivation.  The  use  of  black  soap  night  ao 
morning  is  recommended  by  Dr.  Anderson,  or  the  use  ci  tl 
following  mixture: — 

B.  Bichloridi,  Hydrarg.,  bL  ;  Alcoholis,  Jas. ;  Saponis  Viridis,  et  A({c 
distillatae,  &  &  S^^^*>  ^^'  Lavandahe,  ^L;  mieee.  To  be  used  ni^tu 
morning,  in  the  same  way  as  the  black  Boap;  but  if  the  gums  get  tendi 
its  use  must  be  suspended. 

Great  attention  must  be  paid  to  cleanliness,  and  the  patiei 
should  change  flannel   clothes  very  often,  and  should  not  8le< 
in  them,  or  at  least  not  in  the  same  flannels  that  are  worn  durii 
i  the  day. 


»■ 
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THE  FUNGUS  FOOT  OF  INDIA-^Chionyphe  Carteri, 

Definition. — A  disease  due  to  the  presence  of  a  mucedincusfwngx 
which  eats  its  way  into  the  hones  of  the  tarsvLS,  metatarsus,  <n 
lower  ends  of  the  tibia  and  fibula.  In  process  of  time  it  tends 
cause  death  from  exhaustion  (Carter,  Berkeley). 

Pathology  and  Historical  Notice* — Dr.  H.  Y.  Carter,  the  Profess 
of  Anatomy  and  Physiology  at  the  Grand  Medical  CoU^ 
Bombay,  made  a  report  in  March,  1860,  on  this  formidable  fting 
disease.  It  occurs  in  many  parts  of  India  and  the  north-east^: 
shores  of  the  Persian  Gulf.  In  the  Bombay  Presidency  it  h 
been  seen  at  Kutch,  Kattiawar,  Guzerat,  Scinde,  the  Deccan,  az 
Lower  Koncan.  On  the  Madras  side  it  has  been  seen  at  GumtcK 
Bellary,  Madura,  Cuddapak,  some  parts  of  Mysore,  and 
Trichinopoly.  In  the  Bengal  Presidency  it  prevails  to  a  limits 
extent  round  Sirsa;  but  patients  come  from  Bicaneer,  Bhawalpoi 
and  Hissar.  It  is  known  amongst  Indian  medical  men  as  tl 
"  fungus  foot"  or  "  fungus  disease  of  India ;"  or  under  the  scientii 
names  of  Podelcoma  or  Mycetoma,  and  by  several  characterist 
'^ve  names.  It  is  a  disease  which  has  hitherto  occurred  am<M] 
res  only,  and  is  undoubtedly  due  to  the  presence  of  a  mux 
AS  ^ivgus,  \7hich  eats  its  way  into  the  bones  of  the  foot  ao 


PATHOLOGY  AND  HISTORICAL  NOTICB  OF  PtTNOTJS  FOOT  DISEASE.     931 


f  through  tlie  tissuea  of  the  entire  foot  "by  numerous  fistulouB 
canalg,  tending  to  cause  death  by  exhaustion,   unless   a   timely 
amputation  is  made  above  the  diseased  part.    The  history  of  this 
disease  is  now  rendered  still  more  interesting  from  the  fact  that 
■the  Rev.  M.  J*  Berkeley,  M.A.,  F.KS.  (whose  authority  on  Crypto- 
Ygaffiia,  and  especially  fungology,  is  well  known),  has  succeeded  in 
I  developing  a  pecidiar  mould— the  perfect  condition  of  the  species 
I- — ^from  the  black  fungous  masses  sent  to  him  by  Dr  Caiier    The 
Ijiature  of  the  disease  has  thus  been  more  clearly  determined;  and 
lihe  account  here  given  is  taken  chiefly  from  the  description  of  the 
iiJisease  by  Mr.  Berkeleyj  in  the  second  volume  of  the  Intellectual 
Observer,  p.  248,  and  from  the  writings  of  Dr.  Carter,  in  the  Bom- 
bay Medical  ami  Physical  Societi/'s  Trafisactions,  which  he  kindly 
sent  to  the  author* 

The  fungus  disease  and  material  of  the  fungus  assumes  Tarious 
forms,  three  of  which  may  be  considered  typical:- — 

1.  The  first  form  is  that  in  which  the  bones  of  the  foot  and  the 
lower  ends  of  the  leg-bonea,  just  above  the  ankle  (for  the  disease 
never  ascends  higher),  are  perforated  in  every  direction  with 
roundisli  cavities,  varying  in  size  from  that  of  a  pea  to  that  of  a 
nut  or  pistol-bullet  (fig,  44),  the  cavities  being  filled  up  with  a 
dense  fungous  mass,  of  a  sienna  red  within,  but  externally  black, 
and  resembling  a  small  dark  surface,  from  which  a  purulent 
fetid  discharge  is  poured  out,  often  accompanied  by  little  pieces 
of  the  fungus.  The  masses  and  granules  are  imVjedded  in  a 
whitish  semi-opaque  glairy  substance  of  homogeneous  consistence, 
while  the  walls  of  the  canals  have  an  opaque  yellow  tint,  and  are 
readily  torn.  The  whole  of  the  surrounding  softer  parts  are  con- 
verted into  a  gelatiniform  substance,  taking  the  place  of  muscles, 
the  tendonous  and  fatty  structures  being  less  readily  changed 
The  foot  presents  externally  the  peculiar  turgid  appeamnce  which 
it  so  often  assumes  in  bad  cases  of  scrofula.  Besides  the  canals, 
pink  stains  or  streaks  are  observable  on  the  skin,  and  penetrating 
the  subjacent  tissues,  filled  with  spherical  or  ovate  groups  of 
minute,  bright  orange-coloured  particles,  and  containing  occa- 
sionally a  few  larger  cells,  the  nature  of  which  has  not  at  present 
been  ascertained,  though  it  is  conjectured  that  they  present  the 
earliest  appearance  assumed  by  new  attacks  of  the  disease, 
(Specimens  of  the  disease  are  to  be  seen  in  the  museum  of  the 
Array  Medical  School  at  Netley.)  , 
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Of  the  stnicture  of  these  large  tnifflc-like  bodies,  the  figure  ( 
copied  from  the  Intellectual  Observer,  from  a  specimen  examj 
immediately  after  amputation,  will  give  the  reader  an  idea.  ' 
parts  in  which  the  structure  is  moat  visible  present  precisely 
characters  of  a  true  Oidium^  such  as  0.  Julvum.  Short,  beai 
tawny  threads  arise  from  a  common  base,  consisting  of  cylind^ 
articulated  filaments,  havtug  at  their  tips  large  spore-Uka 


These,  however,  do  not  appear  to  germinate  tn  mht,  but  to  bed 
enormously  dilated,  their  albuminous  contents  assuming  nt  ki 
a  resinous  consistence,  while  many  of  them  burst,  and 


^nd  mM 


*  Thti  figure  rtiipreBeiitB  the  gettieral  appeaiance  on  section  of  the 
in  tbe  fungne  di9eme  of  India.  It  Ib  hor^&d  ii|x>n  di^sectioas,  xad  on  1 
made  imoaecliatdy  after  amputation  of  the  lim!*a  (Caetxr), 

(a,  a}  The  fun^t,  some  of  whiiih  are  gbbtikr  and  of  largft  sbe,  otben  «J 
and  more  irregular,  and  others  m^re  granules.  The  fomier  Jire  lodged  ii 
spbericd  caritica  in  tbe  bonea.  {b^  b)  The  mnats  iu  tbe  mf%  p«rt8  And  I 
which  lead  to  the  free  surfsice  of  the  skin*  Thoy  freqiaently  communieate,  ii| 
limed  by  a  oontinuous  membnuie:  in  tbem  are  contained  the  fangL  (In  a  di^ 
^  thk  iort  it  is  imiwi^^ible  to  represent  the  mit  glsiry  material  which  abo  ooql 
tho  canals )  [e^  c}  The  fq}triurm  on  the  siirfoce  where  tbe  eanal^  temunate.  ^ 
«re  oHen  ^ery  uumGrotia.  and  frequently  in  theni  may  he  aeen.  tmfiacted  t]i«  \ 
particles,  {d,  d}  The  pink -coloured  si^iins  Of  ilncaif  in  the  tltjn,  above  damm 
They  sure  common  to  both  varieties  of  the  duwiM^  and  by  them  it  is  snpp 
growth  is  multiplied. 

It  ia  to  this  variety  of  the  aflection  that  the  term  ^'fimgofl  disemse^**  whid^ 
rectly  expresses  its  nature^  was,  par  e^^eeUtucR,  originaEy  appli(»l  HitJial 
other  instances  of  it  have  been  distinguished,  except  those  deecribed  by  Dr.  cJ 
hence  it  may  perhaps  be  regarded  as  comparatively  unfr^neat.  The  f 
tides  or  masses  are  of  a  deep  black  colour,  and  of  firm  consistenoo ;  they  i 
I  M  large  and  as  roond  as  a  pistol -bullet 
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remaiDB  except  fragments  of  the  oH  oell-walk.  The  resinoua 
matter  is  iniianimable,  but  its  exact  chemical  nature  has  not  yet 
been  ascertained 


Fig.  45.- 

The  fungus  of  the  foot  resembles  closely  the  genus  Muaor,  but 
there  is  no  columeila  in  the  sporangium — a  character  which 
accords  with  Chionypke  rather  than  with  Mumr.  Indeed,  there 
docs  not  seem  to  be  a  single  character  in  which  the  fungus  of  the 
Indian  disease  differs  generically  from  the  Chionyplie.  Its  mature 
form  is  seen  to  be  composed  of  a  thin  filamentous  stratum,  spread- 
ing in  every  direction  over  paste,  on  which  it  may  be  propagated, 
80  as  to  form  little  slightly  raised  patches. 

The  species  has  been  named  by  Mr.  Berkeley  as  Chionyphe 
Oarteri,  the  name  serving  to  record  the  labours  of  the  two 
Carters,  *'  united  in  their  love  of  science,  though  not  in  consan^ 
giiinity."  It  is  highly  probable,  as  Mr.  Berkeley  observes,  that 
many  of  our  common  moulds  occasionally  commence  with  a  similar 
condition.  The  first  indications  of  vegetation  on  tainted  meat  or 
paste  assume  the  form  of  little  gelatinous  spots,  of  various  colours, 
consisting  of  extremely  minute  distinct  cells,  and  these  seem  to 
be  an  early  stage  of  a  common  species  of  Aspergillus  and  Feni- 
oilliwm^  or  other  genera     If  there  be  any  truth  in  the  notion 

•  Stmctare  of  the  tniffle-like  botliefl,  presenting  tbe  ctaracters  of  Oidkimfalvum^ 
— ahort-beaded  tlireads  ^inHmg  from  a  o&mmon  base,  oonmBting  of  artLCttUted  fil»* 
iQeota^  bavicg  at  their  tijis  krge  sporelike  ceUs, 
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entertained  by  Mr.  Berkeley,  that  hospital  gangrene  depends  upon 
some  vegetation  of  this  nature,  acting  as  a  putrefSaciive  fetment, 
there  may  be  good  reason  for  believing  that  the  red  spots 
in  question  are  really  the  commencement  of  the  disease  under 
consideration. 

In  the  second  form  under  which  the  disease  appears,  the  black 
fungous  masses  are  entirely  wanting,  and  in  their  stead  masses 
are  found  of  what  looks  like  sloughing  tissue.  White  granules, 
however,  occur  in  the  cavities  and  in  the  dischajqge,  which  appear 
to  be  a  form  of  the  same  fungus,  though  the  identity  has  not 
been  proved.  Under  the  microscope  it  wears  the  appeanmoe  of 
a  congeries  of  large  cells  filled  with  smaller  ones.  Whether  the 
perfect  form  of  the  plant  be  the  same  or  not,  the  phases  of  the 
disease  produced  by  it  are  exactly  the  same,  and  the  malady 
admits  of  no  other  remedy  than  amputation  of  the  foot.* 

A  third  form  of  the  disease  is  known  under  the  name  of  the 
Madura  foot,  from  its  having  occurred  at  Madura.  In  this  case 
the  foot  becomes  enormously  enlarged  about  the  instep,  though 
not  so  much  at  the  ankle,  while  the  toes  are  hypertrophied,  and 
almost  lost  or  imbedded  in  the  mass.  The  small  bones  are 
nearly  destroyed,  leaving  behind  a  pallid  or  reddish  tissue,  while 
the  others  are  more  or  less  excavated.  There  are  the  same  canals 
and  external  sanious  apertures.  In  some  parts  they  are  filled 
with  the  same  fleshy  tissue,  in  others  lined  with  it,  where  large 
cavities  are  formed  by  the  junction  of  several  canals,  containing 
broken-up  osseous  tissue  fit)m  the  exposed  bones  around,  gray 
fragments,  and  masses  of  pigment.  The  pink  colour  is  partly 
owing  to  a  general  diffusion  of  pigment,  which  tinges  the  oil- 
globules,  and  partly  to  the  presence  of  very  numerous  single  or 
aggregated  elliptic  particles.     These  granules  are  from  the  ^th 

*  In  the  aecond  variety  qfAfycetoma  we  find  three  or  four  different  kinds  of  parti- 
cles :  these,  however,  are  always  light-coloured  and  soft,  and  generaUy  very  imaD 
or  minute.  Of  them  only  one  form,  certainly  the  more  common,  has  been  notioed 
by  writers :  it  is  that  in  which  each  particle  is  seen  to  be  invested  by  a  crystailiDe 
coat  The  truly  fungus  nature  of  the  more  common  kinds  of  granules  or  particlea. 
and  of  that  striking  instance  of  the  disease  from  Madura,  is  as  yet  only  matter  a! 
inference. 

It  seems  desirable  that  every  step  in  the  investigation  of  this  t^it^^^m*  (the  elndds- 

tion  of  which  is  committed,  as  it  were,  to  the  nodical  officers  of  India)  should  be 

^  ssA  T^-^^eaX^  ^ifeTN^^^^  v^^  *0&sft^  ^s<^^4Q:«&la.ti<nL  be  refrained  firam 
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to  the  ^th  of  an  inch  in  diameter,  and  occur  sometimea  as  single 
ellipses,  sometimes  as  two  cpmbined  at  the  extremities  of  their 
major  axes,  and  sometimes  as  square  bodies  with  rounded  extrem- 
ities, divided  into  four.  They  are  quite  visible  to  the  naked  eye, 
insomuch  that,  when  the  sawn  surface  is  first  exposed  to  view,  it 
appears  as  if  strewed  with  grains  of  red  pepper;  and  pains  were 

■  therefore  taken  by  Dr.  Carter  to  assure  himself  that  they  were 
not  particles  accidentally  introduced  through  the  open  window. 
Further  examination  conviaced  him  that,  though  diffei-ent  in 
colour,  they  were  similar  in  essence  to  the  granules  described  in 
the  second  form.  None  of  the  black  fungous  masses  appeared, 
but  there  were  globular  opaque  bodies  of  various  sia^s,  which 
now  require  notice,  and  which,  though  at  first  apparently  ao  dif- 
ferent, are  closely  connected  with  the  fungus  of  the  first  form. 
The  foundation  of  these  bodies  consists  of  one  or  more  large 
mother  cells  filled  with  a  mass  of  daughter  cells.  These  are 
clothed  externally  with  a  radiating  growth,  assuming  a  vast 
variety  of  forms.  Tlie  structure  often  so  exactly  simulates  that 
of  minute  moulds,  that  it  is  very  difficult  to  get  rid  of  the  notion 
that  they  are  really  vegetable  growths.  Pure  sulphuric  ether, 
liowever,  dissolves  them  completely,  and  shows  that  they  are 
merely  different  forms  as-^umed  by  stearine.  Sometimes  the  white 
mam  consists  of  straight  slender  threads  radiating  in  every  direc- 
tion, each  of  which  is  surmounted  by  a  globose  or  elliptic  spore- 
like body,  while  occasionally  the  threads  or  crystals  are  shorter 
and  the  globe  irregular.  Sometimes  the  globules  are  absent,  and 
in  one  ca^e  the  fundamental  cell  budded  like  the  receptacle  of  an 
AspergiUtis,  each  new  cell  being  separated  by  an  articulation 
and  supported  on  a  short  stalk, 

ft      Sometimes  the  outer  coat  consists  of  regularly  dichotomous  or 

■  trichotomous  fascicles  of  linear  ctystals,  which  are  free  above. 
K  Sometimes,  on  the  contrary,  the  fascicles  arc  dUated  above  with 
H|ei]iary  precedes,  or  labiated ;  while  occasionally  there  are  straight 
"Vadiating     bodies     surmounted     by    a    globular    mass,    pierced 

and  surrounded  by  cUia,  Another  form  appears  under  the 
guise  of  little  feathers;  while  a  not  unfrequent  one  consists 
of  leaf-like,  oblong,  strongly  acuminate  scales,  simulatmg  the 
leaves  of  mosses.  The  foundation  ia^  however ,  in  eveiy  cdse,  an 
m  organiied  cell,  the  red  colour  of  wham  dauffhter  cells  is  precisely 
that  of  tlie  oidium-Uke  threads  of  the  black  fungus.    Whatever 
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may  be  thought  of  the  second  and  third  forms  of  vegetiUe 
growth,  this  at  least  must  be  considered  as  identical  with  the 
first,  though  at  present  the  Chionyphe  has  not  been  propagated 


:^\ 
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from  its  globules — so  closely  involved  in  stearine  that  their 
germination  is  scarcely  probable.  There  is  not  the  slightest 
ground  for  supposing  that  the  disease  depends  on  inoculation 
with  the  spores  of  any  of  the  truly  parasitic  fungi  belonging  to 
the  tribe  of  rusts  and  mildews,  but  great  reason,  on  the  contrary, 
for  looking  to  the  origin  of  the  fungus  of  the  foot  amongst  the 
mucorSy  even  were  there  not  something  like  direct  proof  It  is 
well  known  that  mucedinous  fungi  make  their  appearance  within 
cavities  of  vegetables  which  have  no  apparent  connection  with 
the  outward  air.  Nothing,  for  example,  is  more  common  than  to 
find  a  pink  mould  {Trichatherium  roseum)  in  the  middle  of  a  nut 
and  an  allied  vegetable  production  {Dactylium  soyerium)  has  been 

*  VutvvVameiitBX  ce^^A  o1  >i}sifc  CKvoivvjpW  CaTU."rw  ^sg^^vs^mS.  ^apcrav.  tSMb.  {HsuutA  foot  of 
India,  \>\ni^i\n^\i^fe  \iift  T««e^\A*^'&  ^1  wa.  Atspcr^pMLu*  ^-^asJKxaK.  -u^^^wxx^Ea^ 


TARTETIBS   OF   THB   FUHOUS  FOOT  BISEABS. 


087 


found  in  an  unbroken  egg.  Even  the  cells  of  plants  themselves 
produce  fun^i  which  fructify  within  them.  How  the  spores  are 
carried  there  is  at  present  a  mystery  wliich  may  some  day  he 
cleared  up,  as  the  origin  of  many  intestinal  worms  has  been,  which 
can  no  longer  be  brought  forward  as  an  argument  for  equivocal 
generation. 

The  fungus  foot  is  confined  to  the  natives  of  India  who  go 
about  with  naked  feet,  and  the  spores  might  easily  be  introduced 
through  some  scratch,  even  were  it  impossible  for  them  to  pene- 
trate by  the  poi'es  of  the  skin.  When  once  introduced  benejith 
the  cuticle,  a  single  spore  might  soon  perform  the  work  of  destruc- 
tion, spreading  in  eveiy  direction,  and,  ac<;ording  to  the  peculiar 
condition  of  the  secretions,  the  mycdium  might  put  on  a  hnudred 
different  modes  of  growth.  Besides,  if  the  fungus  Ls  capable 
of  causing  the  absorption  of  solid  .structures  like  bone,  it  is  easy 
to  conceive  that  a  spore,  in  contact  for  sometime  with  a  moist 
foot,  might  penetrate  the  cuticle  simply  by  absorption.  Cleanli- 
ness^ in  the  first  instance,  seems  to  be  a  preventive ;  but  when 
the  fungus  is  once  established,  there  seems  to  be  no  cure  save 
amputation— which,  happily,  when  resorted  to  in  time,  appeaiB 
to  be  completely  successful,  as  the  disease  never  spreads  beyond 
a  certain  point,  though,  if  it  be  allowed  to  tJike  its  course,  death 
will  ensue  from  the  exhaustion  consequent  on  pain  and  the  con- 
tinuous discharge. 

In  some  cases  it  would  seem  as  if  the  foot  bad  been  in  a 
diseased  state  when  the  fungus  was  introduced;  at  least  the 
history  of  one  case,  which  apparently  commenced  with  a  boil  on 
the  instep  (which  was  treated  by  native  doctors,  a  thorn  being 
used  several  times  as  a  lancet),  indicates  a  lesion  such  as  might 
weU  encourage  the  growth  of  a  fungus  pai^sita 

It  is  more  than  twenty  years  eince  surgeons  in  India  first 
took  notice  of  this  affection  of  the  foot,  in  their  official  reports; 
and  one  of  the  earliest  to  notice  the  disease  was  Dr.  Colebrook, 
of  Madras,  then  Zillah-surgeon  at  Madura,  where  the  endemic 
character  of  the  malady  was  first  recognized  by  the  term  "  Madura 
foot"  An  interesting  account  of  the  disease  was  afterwards 
published  by  my  friend  Dr,  Q.  E.  Ballingall,  who  was  the  first  to 
describe  the  microscopic  peculiarities  of  the  disease;  and  he  was 
led  at  once  to  distinguish  at  sight  the  tumor  of  the  foot  from  any 
simple  scrofulous  afiection;  and  to  detect  the  prominent  features 
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curved,  serves  as  the  channel  of  commutiication.     The  diameter 

of  these  passages  ia  sometimes  equal  to  that  of  the  cavities  them- 
selvea  In  the  recent  state  the  sinuses  of  the  soft  parte  are  often 
plugged  up  by  superficial  collections  of  the  fungus;  but  when 
cleared  out  they  are  found  to  lead  down  to  the  tunnelled  pas- 
sages, or  into  the  rounded  holes — -the  peculiar  lod  of  the 
fimgus.  The  fungus  has  only  once  been  seen  affecting  the  hand 
(Colebrook). 

Ikainriptioii  of  Incipiiiit  FnngiiB  Disease^-The  lesion  has  the 
appearance  of  an  elongated  flattened  tumor^  the  rounded  surface 
of  which  is  marked  with  white  patches,  and  presents  seven 
circular  depressed  spots  of  one-third  to  one-half  inch,  or  more, 
in  diameter.  The  superficial  dark  layer  of  cuticle  is  cast  off, 
leaving  a  very  regular  circular  white  surface,  the  centre  of  which 
presents  a  depression,  closed  at  the  bottom  by  a  brownish  layer, 
very  thin  in  the  middle.  It  was  found  on  section  that  a  small 
cavity  existed  beneath  this  depressed  spot,  or  a  tubular  prolonga- 
tion was  detected  running  down  through  the  remaining  thickened 
cuticle  and  cutis  into  the  subcutaneous  cellular  tissue,  where  it 
was  not  diflicult  to  find  the  fungus  particles,  pink  or  yellowish- 
coloured,  and  also  in  the  cavity  above  named,  in  the  superficial 
part  of  the  cutis,  or  even  on  the  surface  of  the  latter,— the  cuticle 
being  raised. 

Another  and  smaller  specimen  most  clearly  showed  the  devel- 
opment of  the^n^i  at  the  veiy  spot  where,  in  all  probability, 
their  germs  wei^e  first  produced.  In  other  parts  there  is  a  pro- 
longation of  the  growth  into  the  subjacent  tissues,  and  there 
pink -coloured  jiartieles  were  to  be  seen.  The  local  nature  of  the 
whole  affection — its  very  beginning — was  here  unmistakably 
displayed;  and  the  superficial  appearance  of  the  skin  gave  the 
impression  that  a  vesicle  or  blister  had  once  existed  there,  not  at 
all  unlike  that  left  after  a  Guinea  worm  has  begun  to  discharge, 
as  it  is  well  known  that  the  end  of  the  worm  makes  its  appear- 
ance in  the  centre  of  such  a  circular  spot. 

A  further  examination  of  the  fungous  particles  showed  their 
perfect  resemblance  to  those  of  older  specimens,  and  bodies  not 
unlike  spores  wero  occasionally  seen. 
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